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FOREWORD 


This  technical  report  provides  the  results  of  the  Technology  Transfer  Task 
associated  with  the  IDEF  Function  Modeling.  This  work  was  performed  under  U.S. 
Air  Force  Contract  />F33615-80-C-5109,  "ICAM  ARCHITECTURE,  PART  III,"  covering 
the  period  of  September  1980  through  October  1982.  The  contract  was  sponsored 
by  the  Computer  Integrated  Manufacturing  Branch,  Materials  Laboratory,  Air  Force 
Wright  Aeronautical  Laboratories,  Air  Force  Systems  Command,  Wright  Patterson 
Air  Force  Base,  Ohio,  45433.  The  Air  Force  Technical  Manager  for  ICAM 
ARCHITECTURE  PART  III  was  Capt  Steve  R.  LeClair  for  the  basic  contract  and  Capt 
Richard  R.  Preston  for  the  option  phase. 

Ms  Bette  R.  Davis  was  the  SofTech  Program  Manager.  The  other  contributor  to 
this  document  was  A.W.  Snodgrass,  DACOM. 
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Section  1 
SCOPE 


1.1  Identification 


Tnib  volume  documents  the  material  developed  to  facilitate 
the  dissemination  of  the  concepts  developed  under  the  ICAM  program. 

>  This  technology  transfer  material  provices  an  executive 
overview  of  ICAM  and  Technology  Modernization  (TechMcd)  techniques  anc 
benefits  ana,  separately,  course  material  for  teaching  the  IDEF 
methodology.  For  each  of  these  two  subjects,  a  presentation  manual  anc  a 
"train  the  trainers"  manual  is  provided. 

The  presentation  manuals  include  guidance  for:  setup, 
pre-presentation  activities,  presentation,  and  post-presentation 
activities.  These  manuals  also  include  hard  copies  of  the  actual  slices 
usea  in  the  presentation.  The  "train  the  trainers"  manuals  repeat  the 
material  of  the  presentation  manuals,  but  add  an  instructional  objective 
ana  a  suggested  narration  for  each  slide.  ^ 

This  volume  documents  work  performed  unaer  ICAM  Project 
Priority  1104  -  ICAM  Architecture  of  Manufacturing  Part  III. 

1.2  Background 

The  Integrated  Computer  Aideo  Manufacturing  (ICAM)  program 
has  as  its  objective  the  mprovement  of  productivity  in  the  aerospace 
manufacturing  sectors  of  American  industry.  It  is  directed  towarc 
improving  productivity  through  the  systematic  application  of  computer 
technology  in  the  oesign  ana  manufacturing  environment .  This  approach  is 
not  only  ambitious,  but  is  also  realistic  in  that  it  stresses  the 
development  of  computer  aided  design  ana  manufacturing  capabilities.  The 
integration  of  these  computer  aids  into  the  design  and  manufacturing 
environment  ar.u  among  themselves  will  ultimately  signal  the  success  or 
the  ICAM  program. 

A  key  to  the  achievement  of  this  goal  is  the  development  cf 
the  ICAM  Definition  (IDEF)  Methods  and  the  ICAM  composite  models  of 
oesign  and  manufacturing.  The  ICAM  Definition  Methods  are  a  family  ct 
techniques  through  which  —  analysts  and  laymen  explore  and  ciscuss  the 
nature  of  design  ana  manufacturing  systems.  These  techniaues,  developed 
for  the  ICAM  program,  provide  a  means  of  studying,  recording,  anc 
communicating  the  inherent  requirements  and  realities  of  tne  aerospace 
manufacturing  environment.  They  are  equally  effective  ana  vaiuacle  m 
many  other  manufacturing  and  non-manufacturing  environments. 
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There  are  three  ICAM  Definition  Methoas:  IDEFg  -  Functior 
Moaeling;  IDEF1  -  Information  Modeling;  ana  IDEF2  -  Dynamics  Moceling.  A 
manufacturing  system  is  described  ana  stuoiea  through  the  application  cf 
all  three  techniques. 

The  ICAM  composite  models  of  manufacturing,  or  architectures, 
recora  a  "composite  view"  of  what  manufacturing  is  ana  how  it  operates. 
Composite  architectures  are  presented  in  two  forms:  the  "AS  IS  form  — 
representing  the  way  in  which  design  and  manufacturing  are  currently 
accomplished;  ana  the  "TO  BE"  form  —  representing  the  way  in  which 
design  and  manufacturing  will  be  accomplished  with  computer  aids  in  place. 

Architecture  Process 


The  necessary  first  step  in  increasing  the  productivity  of  aesign 
ana  manufacture  is  to  understand  current  design  and  manufacturing 
practice  precisely  and  to  record  this  understanding  concisely.  This 
development  of  understanding  has  two  main  phases: 

a  Study  specific  company 

a  Evolve  a  composite  understanding. 

Factory  View 

Understanaing  of  the  current  aesign  ana  manufacturing  process  must 
be  based  on  the  detailed  factural  information  which  describes  this 
process  in  those  companies  which  successfully  produce  aerospace 
products.  This  has  been  called  "Factory  View"  information.  The  Factory 
view  of  manufacturing  and  design  is  different  for  each  company,  for  each 
aivision  of  a  company,  for  each  plant  within  a  company,  ana  even  somewhat 
different  for  each  organization  ano  each  indivioual  within  each  plant. 

Composite  View 

One  objective  of  ICAM  is  to  develop  improvements  in  the  design  and 
manufacturing  process  which  will  be  broadly  applicable  across  the  whole 
aerospace  industry.  In  oraer  to  do  this,  it  is  necessary  to  have  some 
unaerstanding  of  "general  or  generic  design  and  manufacturing  practice." 
Such  an  understanaing  emphasizes  the  essential  information  necessary  to 
all  design  and  manufacturing  processes,  while  de-emphasizing  the 
differences  of  organization  ano  terminology  among  the  various  factory 
views. 


As  prime  contractor,  SofTech  contracted  to  DACOM  the  development  of 
the  technology  transfer  packages.  Successful  technology  transfer  is 
central  to  the  stated  objective  of  improving  productivity  in  the 
aerospace  manufacturing  sectors  of  American  industry.  This  transfer  must 
encompass  an  understanaing  at  the  executive  level  as  well  as  at  the 
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practitioners  level.  These  levels  are  aadressed  by  the  packages 
uucumenteu  here. 


1.3  Functional  Description  of  Document 

Tnis  volume  documents  the  technology  transfer  materials  Developed 
under  ISAM  Project  Priority  1104  -  ICAM  Architecture  of  Manufacturing 
Part  III.  The  remaining  sections  of  this  book  are  also  available  as 
individual  publications  follows: 


Section  2.1 


Section  2.2 


Section  2.3 


Section  2.4 


TM  110460001U 

Technology  Transfer  Executive 
Overview  Presentation  Manual 
May ,  1982 

TM  11Q460002U 

Technology  Transfer  Executive 
Overview  "Train  the  Trainers" 
Manual,  May,  1982 

TM  110460003U 

Technology  Transfer  Practitioner's 
Presentation  Manual, 

May,  1982 

TM  110460004U 

Technology  Transfer  Practitioner's 
"Train  the  Trainers"  Manual, 

May,  1982 


Also  available,  and  included  as  an  appencix  to  this  volume,  is  a 
Technology  Transfer  Program  Task  Report  Summary,  which  provides  a 
detailed  chronology  of  this  development  effort. 


Use  the  following  Request  Order  Form  to  request  copies  of 
Technology  Transfer  Documents,  and  submit  to: 


ICAM  Program  Library 
AFWAL/MLTC 

Wright-Patterson  AFb,  OH  43433 
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Section  2 

TECHNOLOGY  TRANSFER  MANUALS 


2.1  Technology  Transfer  Executive  Overview  Presentation  Manual 

FORWORD 


This  instructor's  Presentation  Manual  is  designee  to  help  orient 
ana  eaucate  executive  level  management  relative  to  the  need  for  a 
structurec  approach  to  implementing  new  manufacturing  technology,  thereby 
gaining  productivity.  It  provides  an  overview  of  the  U.S.  Air  Force's 
Manufacturing  Technology  Modernization  (TECHMOD)  Program's  use  of  relatec 
IDEF  applications,  concepts,  and  procedures.  It  also  covers  the  use  of 
1C AM  Architecture  in  planning  ana  controlling  these  Manufacturing 
Technology  Modernization  Programs  to  upgrade  the  U.S.  industrial  base. 

This  Presentation  Manual,  coupleo  with  the  accompanying  "Train  the 
Trainers"  Manual,  is  aesigned  to  give  the  instructor  maximum  efficiency 
in  orienting  executive  level  personnel.  It  employs  a  step-by-step  an 
section-by-section  process,  aealing  with  "top-down"  Manufacturing 
Technology  Modernization  planning  ana  "bottom-up"  project  implementa 

2.1.1  Introduction 


This  is  an  instructor's  Presentation  Manual  intenaeo  to  aic  thu— 
teaching  an  executive  overview  of  the  Air  Force  Manufacturing  Technology 
Modernization  (TECH  MOO)  Program’s  use  of  ICAM  IDEF  Moceling 
Methodologies. 

This  ;nstructor's  Presentation  Manual  consists  of  a  guioe  for 
conducting  an  Executive  Level  briefing.  The  instructor's  Executive 
Overview  "Train  the  Trainers"  Manual  provioes  a  step-by-step  text, 
containing  the  objectives  and  procedures  to  be  covered,  concepts,  and  a 
suggested  narration  (with  which  to  start). 

The  course  materials  are  presented  in  a  standardized  format.  Each 
page  is  composed  of  a  copy  of  the  presentation  material,  the 
instructional  objective  that  must  be  covered  with  that  material,  and  a 
suggested  narration  that  may  be  followed  until  individual  styles  can  be 
developed. 

Overall  planning  for  ana  conducting  of  actual  executive  training 
sessions  is  almost  as  critical  to  accomplishing  participant  learning 
objectives  as  the  course  presentation  material.  Attention  must  be  given 
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to  planning  for  presentation  set-up,  pre-presentation,  presentation,  snc 
post-presentation  activities. 

2. 1.1.1  Presentation  Set-Up 

2. 1.1. 1.1  Audio/Visual  Equipment: 

a)  Overhead  vue  foil  projector 

ts)  35mm  projector  (if  slices  are  used) 

2. 1.1. 1.2  Audio/Visual  Aids: 

a)  Overhead  transparencies 

P)  35mm  color  transparencies  (when  slides  are  used) 
c)  Training  materials  (hanocuts  ano/or  manuals) 

2. 1.1. 1.3  Room  Set-up: 

Everyone  must  be  in  hearing  and  seeing  oistance  of  the 
presentation. 

REMEMBER:  The  best  instructional  program  is  no  good  if  you 
can't  hear  ana  see  it! 

2. 1.1. 2  Pre-Presentation 


•  Review  all  training  materials  beforehana  ana  be  familiar 
with  them. 

•  Make  sure  room,  equipment,  ana  materials  are  all  in  oraer 
and  ready  to  go  when  you  are. 

REMEMBER:  Prior  planning  prevents  poor  performance'. 

•  Set  up  auaio/visual  equipment. 

•  Get  auaio/visual  aids  reaay  for  presentation. 

a)  Make  sure  all  overhead  transparencies  are  in  their 
oraer  of  presentation. 

b)  Make  sure  all  35mm  color  transparencies  (when  slides 
are  used)  are  in  their  order  of  presentation  ana  that 
they  are  all  placed  in  carousel  right-reading,  (a 
slide  in  backwards  or  upside  down  can  throw  your 
whole  presentation  off  kilter). 
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•  Handout  copies  of  presentation  materials  may  oe  prcvicec  i" 
warrantee  bv  advance  coordination. 

2. 1.1.3  Presentation 

•  Give  introduction 

o'1  Induce  purpose  anc  viewpoint  of  presentation, 
n)  Set  .itmospnere  conducive  to  learnina. 

•  Go  through  traininc  materials  step-bv-step. 

•  '.se  peer  cress- re ^ernneino  method  to  check  ‘"or  understandino. 
PPEF  CPCf?-c?FrcKENCI\'G  METHCF 

a'1  «sk  who  understands  the  point  vou've  just  presented. 

b)  Ask  whe  isn't  clear  about  it. 

c )  Ask  if  anyone  who  understands  the  point  can  explain 
it  to  those  who  don't. 

WTE:  If  you  don 1 1  net  any  takes,  vou  must  explain  it  over 
again,  if  possible,  in  different  terms. 

•  REMEMPER: 

lust  because  you've  presented  the  material  doesn't  mean  that 
everyone  has  understood  it. 

2. 1.1. 4  Post  Presentation 

•  Trv  not  to  leave  anv  question  unanswered.  If  you  don't 
know,  find  out,  and  write  or  call  with  the  answer. 

•  At  some  time,  a  sheet  could  be  filled  out  with  the  name, 
organization,  department,  phone  number,  etc.  of  those 
attending.  Get  sheet  typed  and  make  copies  to  give  to 
everyone.  Use  for: 

•  historical  record 

•  contact  sheet. 


2.1.2  A  Structured  Ap 
Productivity 


Droach  to  Manufacturing  Technoloay 
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USAF  MANUFACTURING 
TECHNOLOGY  PROGRAM 

A  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROGRAM  CONCEPT  FOR 

INTEGRATED  COMPUTER-AIDED  MANUFACTURING  (ICAM) 
IDEF/ARCHITECTURE  METHODOLOGY 


EXECUTIVE  OVERVIEW  PRESENTATION  MANUAL 
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2.2  Technology  Transfer  Executive  Overview  "Train  the  Trainers"  Manual 

FOREWORD 


This  instructor's  "Train  the  Trainers"  Manual  is  designee  to  help 
orient  ana  educate  executive  level  management  relative  to  the  neec  for  a 
structured  approach  to  implementing  new  manufacturing  technology,  thereoy 
gaining  productivity.  It  provides  an  overview  of  the  U.S.  Air  Force’s 
Manufacturing  Technology  Modernization  (TECH  MOD)  Program's  use  of 
related  IDEF  applications,  concepts,  and  procedures.  It  also  covers  the 
use  of  ICAM  Architecture  in  planning  an a  controlling  these  Manufacturing 
Technology  Modernization  Programs  to  upgrade  tne  U.S.  industrial  base. 

This  "Train  the  Trainers"  Manual,  coupled  with  the  accompanying 
Presentation  Manual,  is  aesigned  to  give  the  instructor  maximum 
efficiency  in  orienting  executive  level  personnel.  It  employs  a  step-cy- 
step,  section-by-section  process,  dealing  with  "top-down"  Manufacturing 
Technology  Modernization  planning  ana  "bottom-up"  project  impelenntatior. 
concepts  ana  procedures. 

2.2.1  Introduction 


This  is  an  instructor's  "Train  tne  Trainers"  Manual  intended  to  aic 
those  teaching  an  executive  overview  of  the  Air  Force  Manufacturing 
Technology  Mcaernization  (TECH  MOD)  Program's  use  of  ICAM  IDEF  Modeling 
Methodologies.  Coupled  with  the  instructor's  Executive  Overview 
Presentation  Manual,  it  provides  the  elements  and  an  oroer  of 
presentation  needed  in  teaching.  The  developing  of  style  is  left  to  the 
individual  instructor. 

This  instructor's  "Train  the  Trainers"  Manual  consists  of:  a  cuioe 
to  set-up  and  preparation,  a  step-by-step  text,  containing  the  objectives 
ano  proceaures  to  be  covered,  concepts,  ana  a  suggested  narration  (with 
which  to  start). 

The  course  materials  are  presentee  in  a  stanoarcizeo  format.  Eacr 
page  is  composed  of  a  copy  of  the  presentation  material,  the 
instructional  oojective  that  must  be  covereo  witn  that  material,  arc  a 
suggested  narration  that  may  be  followed  until  inaivicual  styles  can  he 
developea. 

Overall  planniriy  for  ana  conaucting  of  actual  executive  training 
sessions  is  almost  as  critical  to  accomplishing  participant  learning 
oojectives  as  the  course  presentation  material.  Attention  must  ce  given 
to  planning  for  presentation  set-up,  pre-presentation,  presentation,  ano 
post-presentation  activities. 


i 
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2.2. 1.1  Presentation  Set-Up 

2. 2. 1.1.1  Audio/Visual  Equipment: 

a)  Overhead  vue  foil  projector 

b)  35mm  projector  (if  slides  are  usee) 

2.2.1. 1.2  Audio/Visual  Aids: 

a)  Overhead  transparencies 

o)  35mm  color  transparencies  (when  slides  are  used) 

c)  Training  materials  (handouts  and/or  manuals) 

2. 2. 1.1. 3  Room  Set-up: 

Everyone  must  be  in  hearing  and  seeing  distance  of  the 
presentation. 

REMEMBER:  The  best  instructional  program  is  no  gooa  if  you 
can't  hear  and  see  iti 

2. 2. 1.2  Pre-Presentation 


■  Review  all  training  materials  beforehand  and  be  familiar 
with  them. 

•  Make  sure  room,  equipment,  and  materials  are  all  in  order 
and  ready  to  go  when  you  are. 

REMEMBER:  Prior  planning  prevents  poor  performance'. 

•  Set  up  audio/visual  equipment. 

•  Get  auaio/visual  aids  ready  for  presentation. 

a)  Make  sure  all  overhead  transparencies  are  in  their 
order  of  presentation. 

b)  Make  sure  all  35mm  color  transparencies  (when  slides 
are  used)  are  in  their  order  of  presentation  and  that 
they  are  all  placed  in  carousel  right-reading,  (a 
slide  in  backwards  or  upside  down  can  throw  your 
whole  presentation  off  kilter). 

•  Hanoout  copies  of  presentation  materials  may  be  provided  if 
warranted  by  advance  coordination. 
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2. 2. 1.3  Presentation 


IIDCXXl 
errcer  .i»c3 


•  Give  introduction 

a)  Include  purpose  and  viewpoint  nf  presentation. 

b)  Set  atmosphere  conducive  to  learning. 

•  Go  throuqh  training  materials  step-bv-step. 

•  Use  peer  cross-referencing  method  to  check  for  understandinc 

PEER  CROSS-REFERENCING  METHOD 

a)  Ask  who  understands  the  point  you've  just  presented. 

b)  Ask  who  isn't  clear  about  it. 

c)  Ask  if  anyone  who  understands  the  point  can  explain 

it  to  those  who  don't. 

NOTE:  If  you  don1 t  get  any  takers,  you  must  explain  it  ever 
again,  if  possible,  in  different  terms. 

•  REMEMBER: 

Just  because  vou've  presented  the  material  doesn't  mean  ‘ha* 
everyone  has  understood  it. 

2. 2.1. A  Post  Presentation 

•  Try  not  to  leave  any  question  unanswered.  If  veu  don't 
know,  find  out,  and  write  or  call  with  the  answer. 

•  At  some  time,  a  sheet  could  be  filled  nut  with  the  name, 
organization,  department,  phone  number,  etc.  of  those 
attending.  Get  sheet  typed  and  make  conies  to  Give  to 
everyone.  Use  for: 

•  historical  record 

•  contact  sheet. 


2.2.2 


A  Structured  Approach  to  Manufacturing  Technology  and 
Productivity  ^ 
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USAF  MANUFACTURING 
TECHNOLOGY  PROGRAM 


A  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROGRAM  CONCEPT  FOR 

INTEGRATED  COMPUTER-AIDED  MANUFACTURING  (ICAM) 
IDEF/ARCHITECTURE  METHODOLOGY 


EXECUTIVE  OVERVIEW  "TRAIN  THE  TRAINERS"  MANUAL 


EXECUTIVE  OVERVIEW 


FTRi^ j^iuGOO 
o  September  1 yc 


A  STRUCTURED  APPROACH  TO 
MANUFACTURING  TECHNOLOGY 
AND 

PRODUCTIVITY 


TITLE  SLIDE: 


COURSE  OBJECTIVE 
AND  NARRATION: 


Executive  Overview  -  A  structured 
Approach  to  Manufacturing  Technology 
and  Productivity.  " 


"THE  PURPOSE  OF  THIS  PRESENTATION  IS  TO 
ORIENT  AND  EDUCATE  EXECUTIVE  LEVE> 
MANAGEMENT  RELATIVE  TO  THE  NEED  FOR 
STRUCTURED  APPROACH  TO  IMPLEMENTI 
NEW  MANUFACTURING  TECHNOLOGY,  THEREBY 
GAINING  PRODUCTIVITY.  THIS  OVERVIEW 
INCLUDES  ANSWERS  TO  SUCH  QUESTIONS  AS: 


(1)  WHY  DO  I  WANT  MY  COMPANY  TO  LEARN 
ICAM  IDEF? 

(2)  HOW  AM  I  GOING  TO  USE  IT  TO  SOLVE 
MY  PROBLEMS? 

(3)  WHAT  ARE  THE  BENEFITS  OF  USING 
ICAM  IDEF? 

(4)  WHAT  OTHER  COMPANIES  HAVE  USED  IT 
AND  HOW  ARE  THEY  BENEFITING  IN 
TERMS  OF  PRODUCTIVITY  IMPROVE¬ 
MENT? 
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INTRODUCTION 


•  THE  PROBLEM 

•  U  S.  PRODUCTIVITY  PERFORMANCE 

•  U.S.  INDUSTRY  AUTOMATION  TECHNOLOGY 

•  THE  SOLUTION 

•  INTEGRATED  COMPUTER  AIDED 
MANUFACTURING/TECH  MODS 

•  ICAM  ANALYTICAL/PLANNING  TOOLS 

•  INTEGRATED  STRATEGIC  PLANNING  & 
INFORMATION  RESOURCE 
MANAGEMENT  (IRM) 


INSTRUCTIONAL  OBJECTIVE:  Provide  an  introductory  overview  for 

the  Executive  Overview  presentation. 
(The  flow  of  the  overview  materia' 
begins  by  conveying  a  summary  of  manu¬ 
facturing  problems  as  they  are  known  to 
exist,  followed  by  a  summary  of  uninte¬ 
grated  automated  manufacturing  tnrusts 
and  other  related  efforts.) 


NARRATION:  "THE  UNITED  STATES  HAS  EXPERIENCED  A  DECLINE  IN  TH 
RATE  OF  PRODUCTIVITY  INCREASE  RELATIVE  TO  THE  REST  0 
THE  INDUSTRIAL  NATIONS.  THE  HIGH  RATE  OF  INFLATION, 
SOCIAL  TRENDS,  GOVERNMENT  REGULATIONS,  LACK  OF 
CAPITAL  IMPROVEMENT  INCENTIVES  AND  THE  LOW  PRIORITY 
GIVEN  TO  MANUFACTURING  RESEARCH  AND  DEVELOPMENT  HAVE 
COMBINED  TO  SERIOUSLY  REDUCE  THE  CAPABILITY  OF  U.S. 
INDUSTRY  TO  COMPETE  IN  THE  INTERNATIONAL  MARKETPLACE. 

"SIMULTANEOUSLY,  SIGNIFICANT  ADVANCES  HAVE  BEEN  MADE 
IN  U.S.  INDUSTRY  AUTOMATION  TECHNOLOGY  AVAILABLE  SUCH 
AS  COMPUTER-AIDED  DESIGN  (CAD)  SYSTEMS,  ROBOTICS, 
MICRO-PROCESSORS  AND  MINICOMPUTERS,  DNC/CNC/NC  CON¬ 
TROL  SYSTEMS,  AND  TELECOMMUNICATIONS  AND  OFFICE  AUTO¬ 
MATION.  WE  NAVE  NOT  YET  LEARNED  TO  IMPLEMENT  THIS 
NEW  TECHNOLOGY  EFFECTIVELY  ON  AN  INTEGRATED  BASIS  TO 
PROVIDE  MAXIMUM  PRODUCTIVITY  IMPACT. 
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"WE  BELIEVE  THE  SOLUTION  TO  THIS  PROBLEM  IN 
INTEGRATED  COMPUTER-AIDED  MANUFACTURING  AND  MANUFAC¬ 
TURING  TECHNOLOGY  MODERNIZATION.  (MANUFACTURING 
TECHNOLOGY  MODERNIZATION  MAY  BE  REFERRED  '0  HEREAFTER 
AS  "TECH  MODS"  WHETHER  OR  NOT  THE  COMPANY  EFFORT  IS 
CONTRACTUALLY  COMMITTED  TO  A  MILITARY  CUSTOMER  OR 
STRICTLY  AN  IN-HOUSE  COMPANY  DROGRAM. ) 

"THE  U.S.  AIR  FORCE  INTEGRATED  COMPUTER-AIDED  MANU¬ 
FACTURING  PROGRAM  (ICAM)  HAS  DEVELOPED  ANALYTICAL  AND 
PLANNING  TOOLS  TO  ASSIST  BOTH  THE  GOVERNMENT  AND 
INDUSTRY  IN  ACCOMPLISHING  COMPUTER-INTEGRATED  MANU¬ 
FACTURING  (CIM).  WE  WILL  DISCUSS  THESE  TOOLS  FROM  AN 
OVERVIEW  PERSPECTIVE. 

"WE  RECOGNIZE  THAT  TECH  MOD  PROGRAMS  MUST  EMANA’E 
FROM  THE  COMPANY'S  OVERALL  LONG-RANGE  STRATEGIC  BUSI¬ 
NESS  PLAN  IN  SUPPORT  OF  PREDETERMINED  COMPANY  OBJEC¬ 
TIVES.  WE  WILL  ALSO  DISCUSS  A  POTENTIAL  METHODOLOGY 
FOR  INTEGRATING  YOUR  STRATEGIC  PLANNING  WITH  INFOR¬ 
MATION  RESOURCE  MANAGEMENT  UTILIZING  THE  ICAM 
ANALYTICAL  AND  PLANNING  TOOLS." 
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THE  PROBLEM 


PERCENT 


PRODUCTIVITY  GROWTH  RATE  IN  U  S. 
(ANNUAL  AVERAGE) 


SOURCE  U  S.  DEPARTMENT  OF  COMMERCE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the 

declining  U.S.  productivity  growth 
rate. 


NARRATION:  "INCREASED  PRODUCTIVITY  IS  THE  CORNERSTONE  OF  THE 
ICAM  PROGRAM.  NUMEROUS  STUDIES  HAVE  IDENTIFIED  THE 
DECREASE  IN  PRODUCTIVITY  IN  AMERICAN  INDUSTRY.  WHILE 
U.S.  INFLATION  RANGED  FROM  l°'o  TO  125  DURING  THE  YEARS 
OF  1950  -  1980,  PRODUCTIVITY  GROWTH  DECLINED  AS  SHOWN 
ON  AN  ANNUAL  AVERAGE  BASIS.  THE  U.S.  RANKS  LOWEST 
AMONG  THE  MILITARY  POWERS  OF  THE  WESTERN  WORLD  IN 
BOTH  PRODUCTIVITY  AND  INVESTMENT  AS  A  PERCENT  OF 
GROSS  NATIONAL  PROOUCT.  THE  MESSAGE  IS  LOUD  AND 
CLEAR.  U.S.  INDUSTRY  SUPPORTING  DEFENSE  READINESS  IS 
DECLINING  IN  PRODUCTIVITY." 


UTHilUWKJOUOb 
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EXTERNAL  ENVIRONMENT  “CAUSES” 


•  SOCIAL  TRENDS 

•  HIGH  INFLATION  RATE 

•  GOVERNMENT  REGULATIONS 

•  RSD  LOW  PRIORITY 

•  LACK  OF  CAPITAL  IMPROVEMENT 
INCENTIVES 


INSTRUCTIONAL  OBJECTIVE:  To  discuss  external  environment 

"causes"  for  U.S.  productivity  decline. 


NARRATION:  "WE  ALL  RECOGNIZE  THAT  THERE  HAVE  BEEN  SIGNIFICANT 
EXTERNAL  ENVIRONMENT  INFLUENCES  ON  U.S.  INDUSTRY 
DURING  THE  PERIOD  OF  PRODUCTIVITY  DECLINE  WE  JUST 
DISCUSSED.  WHILE  WE  DO  NOT  MINIMIZE  THESE  EXTERNAL 
CAUSES,  WE  MUST  ALL  COOPERATIVELY  DO  WHAT  WE  CAN  70 
COPE  WITHIN  OUR  SURROUNDING  ENVIRONMENT  AND  ATTACK 
THOSE  AREAS  WITHIN  OUR  OWN  SPHERE  OF  INFLUENCE." 
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DECLINING  PRODUCTIVITY  “SYMPTOMS" 


•  OVERHEAD  AND  INDIRECT  RESPONSIBLE  FOR 
60-70%  OF  PRODUCT  COST 


•  AVERAGE  MACHINE  UTILIZATION  LESS  THAN  30% 


•  DIRECT  FAB  PROCESS  ONLY  1  1/2%  PART'S 
‘SHOP  LIFE* 


•  RISING  LABOR  COSTS  BEING  DIRECTLY  PASSED 
ON  TO  CONSUMERS 


•  INCREASING  SOCIAL  PRESSURES 


INSTRUCTIONAL  OBJECTIVE:  To  focus  attention  on  internal  factory 

declining  productivity  "symptoms." 


NARRATION:  "VARIOUS  PUBLISHED  STUDIES  INDICATE  THAT  THERE  IS 
MUCH  THAT  WE  CAN  DO  TO  ATTACK  DECLINING  PRODUCTIVITY 
BY  FOCUSING  ON  "SYMPTOMS"  SUCH  AS  THESE: 

SOME  ARE  STILL  CONVINCED  THAT  THE  KEY  TO  IM¬ 
PROVED  PRODUCTIVITY  SUCCESS  LIES  IN  PARING 
DIRECT  LABOR  CONTENT  OF  OUR  PRODUCTS  TO  REDUCE 
COSTS.  MANY  TOP  MANAGERS  ARE  NOW  WAKING  UP  TO 
THE  FACT  THAT  PRODUCTIVITY  IMPROVEMENT  PROGRAMS 
MUST  EXTEND  BEYOND  THE  BLUE  COLLAR  WORKERS. 

RECENT  STUDIES  INDICATE  THAT  U.S.  INDUSTRY'S 
AVERAGE  MACHINE  UTILIZATION  IS  LESS  THAN  301. 
WE  CANNOT  AFFORD  TO  CONTINUE  ON  THIS  PATH. 

INVENTORY  CARRYING  COSTS  SIGNIFICANTLY  IMPACT 
OUR  OVERALL  PRODUCTIVITY.  RECENT  STUDIES  HAVE 
SHOWN  THAT  MATERIAL  MAY  SPEND  ONLY  ONE  AND  ONE- 
HALF  PERCENT  OF  ITS  "SHOP  LIFE"  ACTUALLY  BEING 
WORKED  UPON  BETWEEN  THE  RECEIVING  DOCK  AND  THE 
END  PRODUCT  SHIPMENT. 

UNTIL  RECENTLY  MANY  U.S.  COMPANIES  HAVE  BEEN 
ABLE  TO  PASS  RISING  LABOR  COSTS  DIRECTLY  ON  T0 
THEIR  CONSUMERS  THEREBY  FUELING  INFLATION.  WE 
NO  LONGER  CAN  TOLERATE  THIS  PASS  THROUGH. 
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WE  ARE  ALL  EXPERIENCING  SOCIAL  PRESSURES  C?EA~EC 
BY  DEMOGRAPHIC  CHANGES,  EDUCATIONAL  LEVELS,  AND 
THE  EXPECTATION  LEVEL  OF  OUR  U.S.  SOCIETY. 


ALL  OF  THESE  FACTORS  ARE  SYMPTOMATIC  OF  OUR  DECLINING 
PRODUCTIVITY  BUT  REPRESENT  INTERNAL  AREAS  WHEREIN 
INDIVIDUAL  U.S.  COMPANIES  CAN  DEFINITELY  HAVE  AN 
IMPACT  ON  OVERALL  U.S.  PERFORMANCE." 
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LOST  PRODUCTIVITY 


‘AMERICAN  WORKERS  ACTUALLY  ARE 
PRODUCING,  ON  AVERAGE.  ONLY  ABOUT  55% 
OF  THE  TIME  THEY  ARE  ON  THE  JOB.  THE 
RESULTING  LOSS  TOTALS  350  BILLION 
DOLLARS  ANNUALLY.' 

T.  BARRY  &  ASSOCIATES 
INDUSTRIAL  ENQRQ-NO  V.'8Q 


INSTRUCTIONAL  OBJECTIVE:  To  focus  executive  management  attention 

on  the  fact  that  the  productivity 
problem  only  appears  to  be  caused  by 
direct  touch  labor  personnel. 


NARRATION:  "AT  FIRST  GLANCE,  THIS  STATISTICAL  STATEMENT  BY 
THEODORE  BARRY  AND  ASSOCIATES  SEEMS  TO  SUPPORT  THE 
BELIEF  OF  MANY  THAT  THE  DECLINE  IN  U.S.  PRODUCTIVITY 
IS  CONTRIBUTABLE  TO  DIRECT  TOUCH  LABOR  ON  THE  FACTORY 
FLOOR.  WE  MUST  RECOGNIZE,  HOWEVER,  THAT  PRODUCTIVITY 
IS  NOT  FOUND  ONLY  ON  THE  SHOP  FLOOR.  FROM  THE  DAYS 
OF  FREDERICK  W.  TAYLOR,  THROUGH  MODERN  INDUSTRIAL  AND 
MANUFACTURING  ENGINEERING,  THE  PRODUCTIVENESS  OF 
FACTORY  FLOOR  LABOR  HAS  ACTUALLY  BEEN  IMPROVING.  IT 
IS  NOW  TIME  THE  MANAGERS  AND  DESIGNERS  OF  THE  FACTORY 
FOCUS  ON  OTHER  AREAS;  COMMUNICATION  BETWEEN  WORK 
CENTERS  AND  FACTORY  MANAGEMENT,  COMMUNICATION  BETWEEN 
CENTERS,  PRODUCT  DESIGN,  MATERIAL  HANDLING,  AND  THE 
USE  OF  HUMAN  AND  INFORMATION  RESOURCES." 
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OF  DIRECT  LABOR  TIME 
IS  NOT  PRODUCTIVE 


SOURCE 

•  35%  POOR  SCHEDULING 

•  25%  POOR  INSTRUCTIONS 

•  15%  INFLEXIBILITY 

•  25%  POOR  MATERIAL  FLOW 


PAYOFF 


PLANNING 


r — 

\  /' 

\  SCHEDULING  j 

\  CONTROL  / 
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PEOPLE 
MATER  SALS 
FACILITIES 


INSTRUCTIONAL  OBJECTIVE: 
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NARRATION: 


"WHEN  THE  J5'.  OF  3IRECT  LABOR  T I  YE  THAT  *AS  NC~ 
PRODUCTIVE  WAS  EXAMINED  CLOSELY,  IT  WAS  FOUND  THAT 
THE  PROBLEM  SOURCE  WAS  NOT  IN  THE  FACTORY  lASCR 
ITSELF.  IF  WE  EXAMINE  Ti.”  SOURCE  AS  10 C  ■  ,  WE  FINE 
THAT  35.;  OF  "THE  PROBLEM  WAS  -OOP  SCHEDULING,  05  a  As 
EITHER  POOR  DESIGN  OR  WORK  INSTRUCTION.  15.  ..As  _AC:< 
OF  FLEXIBILITY  OF  THE  PROCESS  AND  250  RESULTED  “CM 
MATERIAL  AVAILABILITY  AND, CR  POOR  MATERIAL  F-DW. 
TAKING  THIS  INTO  CONSIDERATION .  IT  EECOMES  CLEAR  'HAT 
PAYOFF  ON  THE  FACTORY  FLOOR  IS  IN  THE  AREA  0 
IMPROVED  DESIGN,  PROCESS  PLANNING,  SCHEDULING  AND  TH 
CONTROL  OF  PEOPLE,  MATERIALS,  AND  FACILITIES. 


I 


"STUDIES  OF  THIS  AREA  BECOME  EVEN  MORE  INTEREST!:; 
WHEN  WE  UNBURDEN  THE  DIRECT  HOURLY  FACTOR '■  RATES  AN 
PUSH  THE  COSTS  BACK  TO  THE  ■'PNC ION  >.A7  ACTUAL- i 
GENERATES  THE  COST'S  .  BY  DEALING  .TTH  Til  .N5URDENED 
LABOR  DOLLARS,  WE  LAN  3EGIN  T'j  I  DENT  I F  \  THE  .RLE 
SOURCES  OF  COSTS  C.Z.  THE  COST  S-IVERS 1  AND  IDENTIFY 
WHICH  ARE  MOST  SENSITIVE  T  IMPROVEMENTS .  BY 
REDUCING  THESE  SOURCE  COSTS,  'AN  REDUCE  3-. ICE  AND 
SIMULTANEOUSLY  INC, REAS-  U-.i-I~AB.LTY  FDR  -HE 
MANUFACTURING  FIRM. 
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U.S.  INDUSTRY 
AUTOMATION  TECHNOLOGY 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  to  trie 

potential  proolems  innerent  in 
unintegrated  automated  manufacturing 
thrusts. 


NARRATION:  "THERE  IS,  HOWEVER,  A  POTENTIAL  SOLUTION  TO  THIS 
INCREASINGLY  SERIOUS  PROBLEM  OF  PRODUCTIVITY 
PERFORMANCE.  IT  IS  CALLED  COMPUTER  INTEGRATED  MANU¬ 
FACTURING  (CIM).  THE  KEY  INGREDIENTS  REQUIRED  TC 
IMPLEMENT  A  CIM  SYSTEM  ARE  AVAILABLE  AS  EXISTING 
STATE-OF-THE-ART  TECHNOLOGY,  OR  ARE  CURRENTLY  DEFINED 
AS  ENABLING  TECHNOLOGY  IN  THE  MANUFACTURING  AND  COM¬ 
PUTER  INFORMATION  SYSTEMS  AREA.  IN  FACT,  THERE  IS 
PROBABLY  AN  OVERABUNDANCE  OF  UNUSED  TECHNOLOGY 

AVAILABLE. 

WE  SEEM  TO  HAVE  FAILED  TO  PUT  PROPER  EMPHASIS  ON 
LONG-TERM  SOLUTIONS  TO  PROBLEMS  REGARDING  PRODUCT 
COSTS  AND  DIRECT  AND  INDIRECT  LABOR  PRODUCTIVITY.  TO 
LEND  CREDENCE  TO  THIS  PREMISE  CONSIDER  THIS;  THE 
PHENOMENAL  SUCCESS  OF  THE  JAPANESE  IN  IMPROVING  THEIR 
MANUFACTURING  PRODUCTIVITY  HAS  BEEN  ACHIEVED  BY 
APPLYING  MANUFACTURING  AND  COMPUTER  INFORMATION 
SYSTEM  TECHNOLOGY  DEVELOPED  ELSEWHERE  -  PRIMARILV  IN 
THE  U.S." 
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US  INDUSTRY  AUTOMATION  TECHNOLOGY 


•  AUTOMATION  INVESTMENTS  W«-L  THH.L  TO  S5+BILLION 
BY  1985. 

•  CAP  SYSTEMS  WILL  CLiMB  +  353,  ANNUALLY  TO  ESTIMATED 
$2.5  BILLION  IN  1985  FROM  %o  10  MILLION  IN  19/9 

•  MWICOMPUTERS.  NUMERICAL  CONTROLS  AND  PROGRAMMABLE 
CONTROLLERS  WILL  CLIMB  +353,  ANNUALLY  TO  S2  3  BILLION 
IN  1985  FROM  $5/0  MILLION  IN  1  380 

•  ROBOTS  WILL  JUMP  TO  80.000  UNITS  BY  1985  FROM  2,000 
UNITS  IN  1981  TO  TOTAL  Or  S+800  MILLION. 

dUSINESS  YVfcF'>  l  A  ...  p.  ;  ■  Me  Jpf  t  J  I  :p  A  U  T  C  M  A  lON  ' 


INSTRUCTIONAL  OBJECTIVE:  To  jeve’.oc 

'  J  '  jfiCiS  '  ' 

nee ess ari ’y  s 
problem. 


to  understand inc  trial 

Cicnnclocy'1  will  r.ot 
o' ve  tbe  J.S.  product! vi ty 


NARRATION:  "U.S.  INDUSTRY  .3  ISO  INN  INC  T  I  SPEED  C?  ITS  AJ~C- 
MA  i  iON  BU  i  ■  r.eRt.  ,  .  .-.N  .  Nr. E  -  r. N  jANGc.it  IN  "He. 

APPROACH  BEING  TAKEN  5>  MANY  COMPANIES.  'HERE  A 
TOO  MANY  NON- INTEGRATED  MCDuLES  BEING  INSTALLS 
TURNKEY  cvS7EiMS  ARE  PROLIFERATING.  THEY  ARE  DI 
JOINTED  AND  IT  MAY  EE  VERY  CGS'LY,  IF  NOT  IMP0SSI3L 
TO  TIE  THEM  TOGETHER  IN  THE  FUTURE.  IT  COULD  BE  A 
BIG  WASTE  AND  A  NASTY  SURPRISE. 


"PLEASE  NOTE  THAT  OUR  U.S.  AUTOMATION  INVESTMENTS  ARE 
NOW  NOT  ONLY  BEING  MADE  ON  TnE  EACTORY  FLOOR,  BUT  ARE 
IMPACTING  UPON  OTHER  AREAS  SUCH  AS  THE  DESIGN 
PROCESS." 


Cl C  O  OO  liJ 


FTR110410000U 
a  Septemoer  1983 


EXECUTIVE  MANAGEMENT  TAKING  "TOP  DOWN"  ACTION 


•  OFFICE  AUTOMATION  -  38  MILLION  OF  50  MILLION  WHITE 
COLLAR  JOBS  AFFECTED  (  WfTH  20  TO  30  MM.LION  BY  1990  ) 
AT  20%  VALUE  ADDED  PER  EMPLOYEE. 

•  FLEXIBLE  MANUFACTURING  SYSTEM  I  FMS  )  -  USERS 
EXPERIENCING  MPROVEO  MACHINE  TOOL  UTILIZATION  AS 
MUCH  AS  45%  AND  DECREASING  WORKERS  BY  30% 

•  CAP  CAM  SYSTEMS-  TO  CUT  MANUFACTURING  LEADTIME  BY 
25%  AND  INCREASE  PROOUCTIVrTY  AS  MUCH  AS  FOURFOLD 

•  TOP  EXECUTIVES  -  NOW  FORCING  SOLUTIONS  IN  ORDER  TO 
REMAIN  IN  BUSINESS  IN  THE  1990  s. 

•  DECISIONS  -  TO  AUTOMATE  ARE  STARTING  AT  THE 
BOARD  LEVEL  AND  MOVING  DOWN. 

8USlNfcS3  AEEK  i  AUG  I98t  ’ThC  SPEEO  UP  IN  AUTOMATION' 


INSTRUCTIONAL  OBJECTIVE:  To  develop  an  understanding  mat 

"islands  of  technology"  will  not 
necessarily  solve  the  U.S.  productivity 
probl em. 


NARRATION:  "WE  ARE  ALSO  WITNESSING  A  SIGNIFICANT  TREND  TOWARD 
AUTOMATING  THE  OFFICE  AREAS  OF  U.S.  INDUSTRY. 

FLEXIBLE  MANUFACTURING  SYSTEMS,  INCORPORATING  SEVERAL 
MODULES  OF  TECHNOLOGY,  ARE  DEMONSTRATING  SIGNIFICANT 
PRODUCTIVITY  IMPROVEMENTS  ON  THE  SHOP  FLOOR.  — IT  IS 
INTERESTING  TO  NOTE  THAT  INSTRUCTIONS  TO  SUCH  SYSTEMS 
MUST  BE  PRECISE  AND  ACCURATE  BECAUSE  THEY  ARE  ALL 
MADE  EXPLICITLY  BY  THE  COMPUTER  TO  ITS  CONTROLLED 
MACHINERY. 

WE  LOOK  FOR  CAD/CAM  SYSTEMS  TO  SIGNIFICANTLY  IMPACT 
THE  TIME  SPAN  REQUIRED  TO  DESIGN  AND  PRODUCE  NEW  OR 
UPDATED  PRODUCTS. 

CAUTION  MUST  BE  EXERCISED,  HOWEVER,  TO  AVOID  UNSOUND 
AUTOMATION  IMPLEMENTATION  PROJECTS  THAT  ARE  ONLY 
RESPONDING  TO  TOP-DOWN  EXECUTIVE  DIRECTION  TO  AUTO¬ 
MATE.  WE  ALL  KNOW  WHAT  THIS  APPROACH  RESULTED  IN 
DURING  THE  INITIAL  INTRODUCTION  OF  MORE  ECONOMIC 
COMPUTING  POWER  IN  THE  1960'S  AND  EARLY  1970'S." 


2-98 


y.j* 


t  T  fi  *  i  u A  i  Ol  j  jD 


THE  LEMMING  APPROACH  TO  AUTOMATION 
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INSTRUCTIONAL  OBJECTIVE:  To  deve-oo  an  understand! ng  that 

"islands  or  tecnnolocy"  will  not 
necessarily  solve  tne  iJ.S.  productivity 
prob i ern . 


NARRATION:  “WE  MUST  BE  CARERUl  THAT  WE  DC  N<T  DEVELOP  AND  OR 
FOLLOW  THE  LEMMING  APPROACH  TO  AUTOMATION. 

"EACH  COMPANY  MUST  CAREFUL.-  ST^DY  ITS  STRATEGIC 
BUSINESS  PLAN  AND  CUSTOMER  COMMITMENTS ,  TO  DEVELOP  A 
WELL  CONCEIVED  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROGRAM  WHICH  IS  CUSTOM  TAILORED  TO  ITS  OWN  NEEDS  AND 
OBJECTIVES." 
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F TR 1 1 Ga i GOGOL 
b  September  19c3 


TECHNOLOGY  INTEGRATION 


•  AN  AVALANCHE  OF  UNCOORDINATED 
AUTOMATION  TECHNOLOGY  MODERNIZATION 
PROJECTS  THREATENS  TO  BURY  U.S.  INDUSTRY 

UNLESS  THERE  IS 

•  TECHNOLOGY  INTEGRATION 

SOMETIMES  REFERRED  TO  AS 

•  COMPUTER  INTEGRATED  MANUFACTURING  (  CM  ) 


INSTRUCTIONAL  OBJECTIVE:  To  develop  an  understandi ng  that 

"islands  of  technology"  will  not 
necessarily  solve  the  U.S.  productivity 
problem. 


NARRATION:  "WE  MUST  EXERCISE  CAUTION  TO  AVOID  AN  AVALANCHE  OF 
UNCOORDINATED  AUTOMATION  TECHNOLOGY  MODERNIZATION 

PROJECTS. 

"WE  MUST  CAREFULLY  PLAN  AND  CONTROL  OUR  TECH  MOD 
PROGRAMS  TO  ENSURE  THAT  THERE  IS  TECHNOLOGY 
INTEGRATION,  I.E.  COMPUTER  INTEGRATED  MANUFACTURING 
(CIM)." 
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S  OMPUTER  j]  INTEGRA  IEO  Mi  ANUFACTURING 


INSTRUCTIONAL  OBJECTIVE:  To  develop  an  understanding  tnat 

is  lands  of  tecnnolooy"  will  net 
necessarily  solve  tne  U.S.  productivity 
probl em. 


NARRATION:  "SAD  BUT  TRUE,  w'E  Ai _ n.AVS  ETHER  EXPERIENCES  OR  KNOW 

THOSE  THAT  HAVA  c.X?i.R»r.NCtC-  i  rub  r RUS  •  RA  <  .ON . 

"MANY  EXECUTIVES  THA.  *L  ”.AL><  TC  ACROSS  Tne  COUNTRY 
ADMIT  THAT  THE  PERCENTAGE  OF  CAPITAL  APPROPRIATION 
REQUESTS  INVOLVING  COMPUTERS  HAS  SIGNIFICANTLY  MULTI¬ 
PLIED  THE  LAST  FEW  YEARS.  IT  SEEMS  WE  CAN  HARDLY 
UNDERTAKE  A  PROJECT  ON  THE  FACTORY  FLOOR,  IN  THE 
DESIGN  AREA,  OR  IN  THE  ADMINISTRATIVE  OFFICE  THA" 
DOES  NOT  CONTAIN  SOME  FORM  OF  MICROPROCESSOR, 
MINICOMPUTER,  OR  WIN-FRAME  SUPPORT  REQUIREMENT. 


FTRliOAj.OOOOu 
8  September  1983 


_ (Computer  Integrated  [manufacturing 

•  MANUFACTURING,  WHICH  BEGINS  WITH  PRODUCT  DESIGN 
AND  ENOS  WITH  SUPPORT  AND  MAINTENANCE  IN  THE  FIELD, 

IS  A  MONOLITHIC,  INDIVISIBLE  FUNCTION. - NO  PART  CAN 

BE  SUCCESSFULLY  CONSIDERED  IN  ISOLATION  FROM  ALL 
QIHSR  P.ART3, 

•  DIVERSE  AS  THE  VARIOUS  PARTS  OF  MANUFACTURING  MAY 
SEEM,  THERE  IS  A  COMMON  THREAD  THAT  RUNS  THROUGH 
THE  FULL  SCOPE  OF  ALL  MANUFACTURING  ACTIVITIES.  -- 
MANUFACTURING  IS,  IN  THE  ULTIMATE  ANALYSIS,  A  SERIES 
OF  PATA  PROCESSING  OPERATIONS. 

OR  JOSEPH  HARR4MOTON 
1900  CAO/CAM  COMPERE  MCE 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  to  tne 

need  for  a  "top-down  factory  analysis" 
approach  to  manufacturi ng  technology 
moderni zation. 


NARRATION:  "WE  MUST  STEP  BACK  AND  CONSIDER  THESE  TWO  KEY  POINTS 
MADE  BY  DR.  JOSEPH  HARRINGTON  AT  A  1980  CAD/CAM 
CONFERENCE: 

NO  PART  OF  THE  MANUFACTURING  ENTERPRISE  CAN  BE 
SUCCESSFULLY  CONSIDERED  IN  ISOLATION  OF  ALL 
OTHER  PARTS. 

THE  COMMON  THREAD  RUNNING  THROUGH  ALL  OF  THE 
MANUFACTURING  ENTERPRISE  IS  A  SERIES  OF  DATA 
PROCESSING  OPERATIONS.— -WE  DO  NOT  NECESSARILY 
MEAN  COMPUTER  DATA  PROCESSING,  WE  ARE  DISCUSSING 
ALL  DATA  PROCESSING  INCLUDING  PENCILS,  AND 
PAPER,  TELECOMMUNICATIONS,  CONVERSATIONS,  AND 
COMPUTER  DATA  PROCESSING." 


'  ~  A  1 A  0- 10000b 

3  SeptemLe:  i9fc2 


SIGNIFICANT  .MrAi 


■  -MAN  Fh^GURCcS 


•  SHGHI  PHuiiui'Vi'.h  .-gn-j  -to  f‘  -.ur  M)h  75*.  US 

MANUFA(.TUftlNi> 

•  CAD  CAM  AcrwiiijrtU;  s  fCh  small  j l.b  SriOPS 
WITHIN  DECADE 

•  CHANGtS  Will  A /->  f,  T  ’-5  M;'.J  -Of-  jOKs  iN  U  S 
NEXT  2Li  TEAHG 

•  ONLY  13.000  CANDIDA  fcS  A/ML^Bi.i.iN  1961  TO  KILL 
29,000  ELECTRlCAt  AND  COMPUTE!?  SOFTWARE 
ENGINEERING  Slu  T  ;j  ,  tTY  i.iaS  SuPPl  (  WILL  BE  15,0-‘C 
VS.  5  1,000  OEM  AND  I 

aus-ncv.  i  ...  . 

-  :  .r  r.cMo  jctnent  relative 

a/.c-.t  •.,  •  icto’-'t  tnat  will  affect 

nei  -  t,jnor.  !„r-..es . 


INSTRUCTIONAL  OBJECT:*;: 


NARRATION:  "WE  MUST  V 

ENVIRONMENT  ,-iiL.  "lMI.% 
WITH  THE  OUTSIDE  .vGP;..D 


•<R  r  .  _ 


■in  businedi 


"MOST  OF  US  HAVE  I  EARN" ;  ^ 

RUNS  NOW  ACCOUNT  F  IP.  '■  v 
WE  NO  LONGER  HAVE  V  F:'  -r  '  ' 
PROCESS  RUNS  Tf. 


PT  BATCH  PRODUCTION 
. 2 .  MAN OF  AC i JR  I NG . 
SNG-TERY  3RCDUCTICN 


"CAO/CAM  IS  StCUM'NG  • 
AND  IT  MAY  BE  "  'A  ■ 
ORGANIZATIONS  7  T  CDVB 
THESE  SMALLER  ORGAN  I  NAT 


-An'GE  L  _  GW  mC\  ING 
■  ■  ”  t  FLEXIBILITY  0? 


tE  FJ’URE. 


"THE  AUTOMATION 
AFFECT  IN  SOME 
THE  U.S.  IN  THE. 


CHANGES  WE  E  BEEN  DISCUSSING  W 
WAY  A  MINIMUM  OF  45  MILLION  JOBS 
NEXT  TWENTY  YEARS  IN  SOME  WAY. 


"AT  THE  SAME  TIME 
RETRAINING  OF  ''UP  -^MA 
LEARN  TO  COP.;  ;  4 

AREAS  i HA i  AUTOMATION 
ABLE  TO  SUPPLY  A  ^ERC 
REQUIRED  USING  ? RE SEN 
TENANCE  METHODS.  ;; 
FUL  PLANNING  A, 'IP  NEW 
ORDER  TO  COPE. 


r  ^  a  _ . :  ,i  l  ;  H  JIS-.-.CA .  i  j  N  AND 

n  -\l.CwRge  d-.IulS,  *e  mus'  also 

I-iOR "AG.-.  >  PERSONNEL  IN  THE 
1 1 _A FI- EOT  ING.  WE  MAY  ONLY  3E 
UN.rGE  >~  THE  TECHNICAL  "TALENT 
- RCGRAM  DEVELOPMENT  AND  MAIN¬ 
'S  PAINFlLlY  OBVIOUS  MGRE  CARE- 
APrKi,/»CHES  MUST  BE  TAKEN  IN 


FTR1  lCwlUGQOl! 
6  Septemoer  i5d3 


US  INDUSTRY  AUTOMATION  TECHNOLOGY 


•  NO  OTHER  COUNTRY  MATCHES  U  S.  IN  COMPUTER  SOFTWARE 
ANO  COMPUTER  AIOED  DESIGN. 

•  90%  OF  JAPAN'S  CAO  SYSTEMS  IMPORTED  FROM  U.S.  -  S100 
MILLION  IN  1980  ANO  RISING. 

•  COMPUTER  POWER  COST  DECREASING  AVERAGE  50%  EVERY 
2  1/2  YEARS  SINCE  1970. 

•  SOFTWARE  DEVELOPMENT  NOW  PACNG  FACTORY 
AUTOMATION; 

•  STANDARD  GEOMETRIC  SHAPE  DEFINITION 

•  INTEGRATED  DATA  BASES 

•  COMMUNICATION  PROTOCOLS 

•  INFORMATION  RESOURCE  MANAGEMENT 

8USJNCS5  vyffcn  j  auG  >»0 1  ‘THE  SPEEO  u«*  in  AUTOMATION*  ^  0 

INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  U.S.  potential  leadership  areas. 


NARRATION:  "ALL  TS  NOT  GLOOM  ANO  DOOM.  TODAY  NO  OTHER  COUNTRY 

MATCHES  THE  U.S.  IN  COMPUTER  SOFTWARE  AND  COMPUTER- 
AIDED  DESIGN  . 

"IN  1980,  90  PERCENT  OF  JAPAN'S  CAD  SYSTEMS  WERE 

IMPORTED  FROM  THE  U.S.  WE  MUST  NOTE,  HOWEVER,  THAT 
JAPAN  PROCURED  $100  MILLION  WORTH  OF  CAD  SYSTEMS  IN 
1980  AND  THAT  EXPENDITURE  LEVEL  IS  RISING. 

"COMPUTER  POWER  COST  HAS  DECREASED  FIFTY  PERCENT 
EVERY  TWO  AND  HALF  YEARS  IN  THE  U.S.  SINCE  1970.  FOR 
EXAMPLE,  IBM  MEMORY  COST  HAS  DROPPED  FROM  S600,000 
PER  MEGABYTE  (MILLION  CHARACTERS)  TO  A  LEVEL  OF 
$25,000  PER  MEGABYTE  IN  1980. 

"SOFTWARE  DEVELOPMENT  IS  NOW  PACING  FACTORY 
AUTOMATION  ANO  INTEGRATION.  WORK  RE, MAINS  TO  3E 
ACCOMPLISHED  IN  THE  AREAS  OF  STANDARD  GEOMETRIC  SHAPE 
DEFINITION,  INTEGRATED  DATABASES,  COMMUNICATIONS 
PROTOCOL,  AND  THE  OVERALL  SUBJECT  OF  INFORMATION 
RESOURCE  MANAGEMENT. 

"WE  STILL  HAVE  THE  POTENTIAL,  IF  WE  RAPIDLY  EXPLOIT 
U.S.  INDUSTRY'S  AUTOMATION  TECHNOLOGY  LEAD,  TO  REGAIN 
AND/OR  MAINTAIN  OUR  WORLDWIDE  LEADERSHIP  POSITION  IN 
THE  AREAS  OF  BOTH  DEFENSE  READINESS  AND  ECONOMIC 
COMPETITIVENESS." 


2-104 


If 

r  t  -.x  -*..**«  ^ui..'U.JL 


[[INTEGRATED 

OOMPUTER  [SIDED  MANUFACTURING 

(ICAiV.) 

PROGRAM 


INSTRUCTIONAL  OBJECTIVE: 


To  introduce  The  U .  B .  A'i  r  Force 
Integrated  Coir.LUter-A* dec  Manufacture ng 
( I  CAM }  Program  ana  its  contribution  to 
potential  orodjcti vi ty  gains. 


NARRATION: 


"THUS  FAR , 
PERFORMANCE 
AVAILABLE  TO 


PROBLEM  AND  THE  AUTOMATION  TECHNOLOGY 
(j.S.  I  NOUS  "TRY  TO  SOLVE  SAME  . 


"WE  HAVE  ALSO  SURMISES  THAT  UN  INTEGRATED  MANUFAC¬ 
TURING  AUTOMATION  TnRUSTS  COULD  3E  VERY  EXPENSIVE  AND 
ILL-ADVISED. 


"LET'S  NOW  TAKE  A  LOOK  AT  THE  U.S.  AIR  FORCE'S  I  CAM 
PROGRAM  ANO  ITS  POTENTIAL  CONTRIBUTION  TO  THE 
SOLUTION  OF  THESE  PROBLEMS." 
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r  Th^^UuluiiUUU 
a  September  19c3 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  the  ICAM  Program. 


NARRATION:  "THE  U.S.  AIR  FORCE  ICAM  PROGRAM  WAS  INITIATED  IN 
1977  FOLLOWING  A  JOINT  AIR  FORCE/ INDUSTRY  COMPUTER- 
AIDED  MANUFACTURING  STUDY.  THE  "FUNCTION"  OF  THE 
ICAM  PROGRAM  WAS  TO  UTILIZE  THIS  A. F.  CAM  STUDY  AND 
CURRENT  MANUFACTURING  TECHNOLOGY  AS  "INPUTS."  THE 
ICAM  PROGRAMS  GOALS,  COUPLED  WITH  U.S.  AIR  FORCE 
GOALS/RESOURCES  AND  INDUSTRY  EXPERTISE,  ARE  THE 
"CONTROLS. " 

THE  "MECHANISMS"  THAT  THE  AIR  FORCE  HAS  UTILIZED  ON 
THE  ICAM  PROGRAM  WERE  THE  ESTABLISHMENT  OF  AN  ICAM 
PROGRAM  OFFICE  AT  THE  AIR  FORCE  MATERIAL  LABORA¬ 
TORIES,  COUPLED  WITH  ICAM  PROJECT  PRIME  CONTRACTORS 
WITH  SUPPORTING  COALITIONS  OF  AEROSPACE  COMPANIES, 
COMMERCIAL  COMPANIES,  ACADEMIA,  AND  OTHER  GOVERNMENT 
AGENCIES. 

THE  "OUTPUT"  OF  THE  ICAM  PROGRAM  HAS  BEEN  AND  WILL 
CONTINUE  TO  BE  NEW  MANUFACTURING  TECHNOLOGY  WITH 
ACTUAL  ICAM  DEMONSTRATIONS." 
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ICAM  PROGRAM  OBJECTIVES 


•  REDUCE  DEFENSE  SYSTEM  COSTS  THROUGH  CAM  TECHNOl OGY 

•  ESTABLISH  MEANS  FOR  INTEGRATED  APPLICATION  OF 
COMPUTER  TECHNOLOGY 

•  IMPROVE  LONG  TERM  COMPETENCE.  EFFICIENCY  AND 
RESPONSIVENESS  TO  DEFENSE  NEEDS 

•  PROVIOE  MECHANISM  FOR  (CAM  TECHNOLOGY  TRANSFER 

•  VALIDATE  ANO  DEMONSTRATE  COST  SAVINGS  4  FLEXIBILITY 
OF  ICAM  METHODOLOGY 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  iidna^emer,t  -ela: 

to  ICAM  Program  objectives. 


ve 


NARRATION:  "THE  ICAM  PROGRAM  ES TAB  I  SHED  THESE  FIVE  OBJECT! 
EARLY  IN  THE  PROGRAM." 


(READ  AND  DISCUSS  lA.L: 


I'jll  .  ,c: 


ll 


FTRllOAlOOOOl) 
6  SeptemDer  1963 


COMPUTER  TECHNOLOGY 
AND 

FACTORY  MODERNIZATION 


INSTRUCTIONAL  OBJECTIVE:  To  summarize  ICAM  Program  objectives 

for  executive  management. 


NARRATION:  "IN  SUMMARY,  THE  OBJECTIVE  OF  THE  ICAM  PROGRAM  IS  TO 
OBTAIN  PRODUCTIVITY  IMPROVEMENTS  THROUGH  THE 
SYSTEMATIC  APPLICATION  OF  COMPUTER  TECHNOLOGY  AND 
FACTORY  MODERNIZATION." 


ICAM  PROGRAM  OBJECTIVES 

PRODUCTIVITY  IMPROVEMENTS 


PURPOSE  OF  SCAM 


s  IMPROVE 

PRODUCTIVITY 

L _ 


SYSItMATIC  APPLICATION 
O; 

C  O M f 1  ‘  j  I  c  l<  j  r  0  MNOl  GGY 


INSTRUCTIONAL  OBJECTIVE:  To  or: erit  execui  :  v*  'eve'i  munaoeme:- ::  ro 

the  I C.-C-:  I  •  **e  cycle,  IDEFQ  *‘ur.c:-  or 
model  my,  and  t:ie  purpose  of  I  CAM. 


NARRATION:  "THE  PURPOSE  OF  ” H E  1C AM  PROGRAM  IS  TO  IMPROVE 

PRODUCTIVITY.  AHA T  DISTINGUISHES  THE  I CAM  GCAL  "CM 
TRADITIONAL  PRODUCTIVITY  GCALS  IS  THAT  THE  I  CAM 
PROGRAM  RECOGNIZES  THAT  PRODUCTIVITY  CAN  BE  IMPROVE: 
NOT  JUST  THROUGH  THE  APPLICATION  OF  NEW  TECHNOLOGY  . 
8UT  AS  WELL  THROUGH  .-Hi  SUCCESSFUL  i.N:iGRAi  .ON  cr 
THAT  TECHNOLOGY  INTO  EXISTING  MANUFACTURING. 

RECOGNIZING  THAT  MANUFACTURING  IS  A  VERY  COMPLEX 
ENVIRONMENT  COMPRISED  OF  MANY  PEOPLE,  SYSTEMS,  AND 
TECHNOLOGIES,  THE  MECHANISM  WE  RECOMMEND  TO  IMPROVE 
PRODUCTIVITY  IS  THE  'SYSTEMATIC  APPLICATION  OF 

COMPUTER  TECHNOLOGY .  .  . 

SYSTEMATIC  APPLICATION  0r  COMPUTER  TECHNOLOGY  IS 
UTILIZING  A  'STRUCTURED  A?1’ ROACH  TO  -CANNING,  ORGA¬ 
NIZING,  CONTROLLING,  AND  COORDINATING  THE  DEVELOPMENT 
ANO  IMPLEMENTATION  IF  NE,<  TLC--NCL IGY . 


1CAM  APPROACH 


V  7Kiiu*.io000U 
’i  Ueptemner  .LHcJ 


COMMUNICATION  AND  ANALYSIS 

T 


IMPROVE 

PRODUCTIVITY 


A 


SYSTEMATIC  APPLICATION 
OF 

COMPUTER  TECHNOLOGY 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management  to 

the  ICAM  life  cycle,  IDEFO  function 
modeling,  and  the  purpose  of  ICAM. 


NARRATION:  "BECAUSE  OF  THE  COMPLEXITIES  OF  MANUFACTURING,  NO  ONE 
PERSON  COMPLETELY  UNDERSTANDS  HOW  BEST  TO  IMPROVE 
MANUFACTURING  PRODUCTIVITY. 

THERE  IS  A  TREMENDOUS  NEED  TO  BETTER  UNDERSTAND, 
COMMUNICATE  AND  ANALYZE  MANUFACTURING  AND  I*S 
COMPLEXITIES.  TO  IMPROVE  PRODUCTIVITY,  A  COMMON 
UNDERSTANDING  OF  THE  EXISTING  MANUFACTURING  PROBLEM 
AND  THE  FUTURE  MANUFACTURING  SOLUTION  IS  NECESSARY. 
THIS  COMMON  UNDERSTANDING  MUST  BE  COMMUNICATED  TO  AND 
ANALYZED  BY  MANY  DIFFERENT  PEOPLE,  RANGING  FROM  THE 
SHOP  FLOOR  USER,  TO  THE  MANUFACTURING  ANALYST,  '0  THE 
SYSTEM  DEVELOPER,  AND  LAST  BUT  NOT  LEAST,  THE 
MANAGEMENT. 

"THIS  COMMUNICATION  AND  ANALYSIS  APPROACH  ACTS  AS  THE 
CONTROL  IN  OUR  ICAM  APPROACH." 
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OBJECTIVE  OF  ICAM 


COMMUNIC  A  DON  ANu  ANALYSE- 


MANUFACTURING 


IMPROVc 

PRODUCTIVITY 


■f*  *  cGH  ATcO 
COMPUTER  AiOt.D 
M  ANIJFAC  TURING  * 
. !  C  A  M ) 


SYSTEMATIC.  A-Pi  !('  \flON 


C“E 

COMPUTE**  SEC hNC  •  t,GY 


INSTRUCTIONAL  OBJECTIVE: 


i  o  - 

:hc 

moo* 


-  _.-M 


"Id  ' 


rnose  o' 


TKmer 


NARRATION:  "THE  OBJECTIVE  . C  '•  T.  IV-'TT  -  *  1ST  I  '(G  vANuF  AC - 
TURING,  TO  CON:-;.  ' I  Mi  .'E-'EV  v 
THROUGH  CONSISTIN':  I:  .•••MUN 1 1  -  I  '  N  ANC  ANALYSIS  . 
THROUGH  THE  ME  CHAM  >!  -  V  'F  I' -  AO  VPFOl  I  A~Y-.'\  Ir' 

COMPUTER  TECrNOi  TV'  .  \ :  '  ~ 'CC'^AINTHf  CNC  "AO..." 

OUTPUT  OF  '  INTEGRh  I  LC  C  MFC  OF -A  I  CEO  MANUFACTURING 

TIcAmT." 


A  —  Ill 


1 


F  TR  j.  ±  Ca  -  OGGGo 
6  Septenoer  1953 


IMPROVE  PRODUCTIVITY 

COMMUNICATION  AND  ANALYSIS 


COMPIMER  rgCHNOlOiit 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management  to 

the  ICAM  life  cycle,  I DE FO  function 
modeling,  and  the  purpose  of  ICAM. 


NARRATION:  "IF  WE  OECOMPOSE  THE  FUNCTION  BOX  WE  HAVE  BEEN 
DISCUSSING  AND  TAKE  A  DEEPER  LOOK  AT  THE  PROCESS  OF 
IMPROVING  MANUFACTURING  PRODUCTIVITY,  WE  FIND  FOUR 
BASIC  STEPS  THAT  NEED  TO  BE  TRAVERSED. 

THESE  STEPS  FORM  THE  ICAM  PROGRAM  SYSTEM 
DEVELOPMENT  LIFE  CYCLE  OF:  1)  UNDERSTAND  THE 

PROBLEM,  2]  FORMULATE  THE  SOLUTION,  3)  BUILD  THE 
SOLUTION,  AND  4)  IMPLEMENT  THE  SOLUTION. 

EACH  STEP  IS  FUNDAMENTAL  IN  TRANSFORMING  EXISTING 
MANUFACTURING  INTO  THE  FUTURE  INTEGRATED  COMPUTER- 
AIDED  MANUFACTURING  ENVIRONMENT.  THE  ICAM  PROGRAM 
SYSTEM  DEVELOPMENT  LIFE  CYCLE  IS  SIMILAR  TO  OTHER 
SUCH  LIFE  CYCLES  -  BEGINNING  WITH  THE  STATEMENT  OF 
THE  PROBLEM  AND  CULMINATING  IN  THE  IMPLEMENTATION  OF 
A  SOLUTION." 
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MANUFACTURING  TECHNOLOGY 
MODERNIZATION  PROGRAM 
(TECH  MODS) 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  co  tre 

need  for,  and  trie  reccranendec  acn^cacn 
to,  a  Manufacturing  Technology 
Modernization  (TECH  MOD;  Program. 


NARRATION:  "BEFORE  WE  DISCUSS  THE  I CAM  DEVELOPED  ANAL7' I CAL  AND  * 

PLANNING  TOOLS  IN  MORE  DETAIL,  LET'S  EXAMINE  AND 
DISCUSS  THE  TECHNOLOGY  MODERNIZATION  FRAME  WC..K  WITHIN 
WHICH  THEY  CAN  BE  EFFECTIVELY  APPLIED  TO  ASSIST  YOU 
IN  YOUR  PRODUCTIVITY  IMPROVEMENT  EFFORTS." 


OON  I  ’.Ihv ;  i  V  N‘ 


i  •  .  i't  .  :  V  .M 


NCOP  k.QC 


INSTRUCTIONAL  OBJECTIVE : 


NARRATION: 


"THESE  "WO  TAT.  .7  ;iOI 
BUT  IONS  TO  PRODUCT '.w;?':  iVi/-: 
THEIR  END  REEL:  T  ':Tv 

NATIONAL  COUNCIL  0i\  PRODUCT; 
BROOKINGS  INSTITUTE  COMP  I 
PRODUCTIVITY  GAIN  II.  'lAMUfAi 
INNOVATION  AND,  INTERESTING!. 
TO  COMPUTING  POWER  AlONE. 


•L LOCATIONS, 
•c;-'  S"LDY  BY 
EVER  HA, F  Or 


rt  I  M  .  Sl 


"THE  DEPARTMENT  OF  COMMERCE  TO-JC.  STUDY  CONTRIBUTED 
SOMEWHAT  HEAVIER  F.MriAMS  ‘0  CAPITAL  EXPENDITURES. 


OUR  PURPOSE  TODAY  IS  NOT  ?;  ARGUE  >E  'WRIT'S  OF 
EITHER  STUDY  SO  WE  HAVE  JUS"  AVERAGED  THE  STATISTICAL 
DATA  TO  SHOW  A  53  PcRCE.N  >  A /ERASE  CONI  R  i  EM  .  ON  BY 
TECHNOLOGY  MODERNIZATION  AND  A  31  PERCENT  AVERAGE 
CONTRIBUTION  CCNTRiBMED  T I  CAP I7AL  EXPEND  I  "URES 

"ASSUMING  Tn  AT  Li::.. 

STATISTICS,  IT  M  PA  I  NT  Li.,.  V 
COURSE  I :  WL  ARl  ;  j  . i'l.  J 

PROBLEM. " 


SUP  CRT  "these: 

rA.  «E  'US.  CHANGE 

u.s.  ocucti  v :  ~ v 
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TECHNOLOGY  MODERNIZATION  FRAMEWORK 
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PROTOTYPING 


IRM  MIS  PLAN 
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TECH  MOO 
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FINAL  OESIGN 
IMPLEMENTATION 
COST  TRACKING 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  ana 

understandi ng  of  a  manufaturing  tecn- 
nology  modernization  (TECH  MOD, 
framework. 


NARRATION:  AS  WE  HAVE  JUST  DISCUSSED,  TECHNOLOGY  AND  CAPITA 
INVESTMENT  ARE  GENERALLY  RECOGNIZED  AS  THE  DOM  I  NAN 
FACTORS  IN  PRODUCTIVITY  GROWTH.  THESE  FACTORS  AR 
THE  BASIS  OF  THIS  PROGRAM'S  NAME:  "TECHNOLOGY"  - 

THE  ESTABLISHMENT  OF  ADVANCED  MANUFACTURE 
TECHNOLOGY,  "MODERNIZATION"  --  THE  CAPITAL  INVESTMEN 
REQUIRED  TO  IMPLEMENT  ADVANCED  MANUFACTURE 
TECHNOLOGY. 

A  MILITARY  TECHNOLOGY  MODERNIZATION  (TECH  MOD)  PRO 
GRAM  COUPLES  THE  CONTRACTUAL  TOOLS  TO  INCREASE  CON 
TRACTOR  CAPITAL  INVESTMENT  IN  CONTEMPORARY  AN 
ADVANCED  TECHNOLOGY  WITH  MANUFACTURING  STATE-OF-THE 
ART  ADVANCES  SO  THAT  MAXIMUM  PRODUCTIVITY  ENHANCEMEN 
CAN  BE  ACHIEVED. 

"THE  AIR  FORCE  TECH  MOD  CONCEPT  RESULTED  -ROM  7H 
CONVICTION  OF  THE  F16  PROGRAM  MANAGER,  MAJOR  GENERA 
JAMES  ABRAHAMSON,  THAT  CAPITAL  INVESTMENT  COUL 
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"PHASE  II  OF  THE  TECH  MOD  PROGRAM  IS  'HE  dHASE 
WHERE  I M  DETAILED  DESIGNS  ARE  ACCOMPLISHED,  ENABLING 
TECHNOLOGY  DEVELOPMENT  TAKES  PLACE,  PROJECTS  ARE 
PROTOTYPED  HEURISTICALLY ,  AND  INTEGRATED  INFORMATION 
RESOURCE  MANAGEMENT  ( I RM) /MANAGEMENT  INFORMATION 
SYSTEM  (MIS)  PLANS  ARE  COORDINATED  AND  FINALIZED.  IN 
ADDITION,  AIR  FORCE  TECH  MODS  REQUIRE  A  COMPREHENSIVE 
OVERALL  QUALITY  ASSURANCE  (Q.A. )  PLAN. 

"PHASE  III  OF  THE  TECH  MOD  IS  THE  PHASE  WHEREIN  FINAL 
DESIGNS  ARE  COMPLETED,  BUILDING  AND  EQUIPMENT  MODIFI¬ 
CATIONS  ARE  MADE,  SYSTEMS  ARE  INSTALLED  AND  PROJECT 
COST  SAVINGS  ARE  TRACKED  TO  ENSURE  THAT  PROGRAM 
OBJECTIVES  ARE  ACHIEVED. 

THE  DOTTED  BAR  EXTENDING  BACK  INTO  PHASE  I  INDICATES 
THAT,  IN  MANY  CASES,  PROJECTS  ARE  IDENTIFIED  EARLY  IN 
THE  PROGRAM  THAT  THE  CONTRACTOR  WISHES  TO  IMMEDIATELY 
IMPLEMENT  AND  GAIN  THE  SAVINGS.  THE  TECH  MOD  PROGRAM 
CONCEPT  DOES  NOT  PROHIBIT  SUCH  ACTION." 
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INSTRUCTIONAL  OBJECTIVE:  To  orient  ve  -ranagewf.:  t.;  :-e 

fact  tnat  the  Ai r  Force  Tech  vcg 
Concept  is  a  partnership  to  improve 
product : vity. 


NARRATION:  "THE  U.S.  AIR  rCRC::  '  CON.'  E3"  Ic  IN  TENDED  T:;  BE  A 
PARTNERSHIP  BETWEEN  COVtRNME.V/  AND  INDUSTS  *  "Q 
IMPROVE  PRODUCTIVITY. 

"ON  THE  INDUSTRY  SIDE  OF  THE  LEDGES,  THE  TECH  MCI) 
MODERNIZES  MANUFACTURING  FACILITIES  BY  INCENT I ; I  ZING 
INDUSTRY  TO  INVEST  IN  NEW  SYSTEMS,  NEW  EQUIPMENT  AND 
FACILITY  IMPROVEMENTS  AND  TO  IMPLEMENT  IMPROVED 
SYSTEMS.  THE  RESULT  OF  THIS  ACTION  IS  REDUCE  D  uoS  i 
OF  WEAPON  SYSTEMS  AND  WINS  LARGER  PROFITS  AND  MORE 
COMPETITIVE  POSITION  FOP  INDUSTRY  WITH  "EDUCED 
FINANCIAL  RISK. 

"ON  THE  GOVERNMENT  SIDE  OF  THE  _EEGER ,  THE  GCVEP.NMEN" 
PROVIDES  INCENTIVES  TO  --‘uND  ANALYSIS  AND  DESIGN ,  AND 
PROVIDES  TERMINATION  L IV-DIL  I"  <  -RCTECT I  ON  CjnPLED 
WITH  AWARD  FEES .  TrE  GOVERNMENT  TXPECTS  Ti.  SIGNIFI¬ 
CANTLY  shape  in  'he  :a,:ngs  peso l ting  ==;m  the  ’£•> 
MOD  PROGRAM.  I-  T-lPEEY  WINS  MORE  'BANG  FOR  THE 
BUCK.  " 
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TECH  MOD  PROGRAMS 

•  ESTABLISH  NEW  PRODUCTION  PROCESSES 

•  PROVIDE  TECHNOLOGY  TRANSFER 

•  STIMULATE  IMPLEMENTATION  &  INVESTMENT 

•  DIRECTLY  SUPPORTS  SMALL  BUSINESS  &  B/SIC 
INDUSTRIES  (30-40%) 

•  BUILD  UPON  R&D  PRECURSOR  DEMONSTRATIONS 

•  IMPACT  ACQUISITION  &  OPERATIONS  & 
MAINTENANCE  ROI 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  TECH  MOD  program  activities. 


NARRATION:  "TECH  MOO  PROGRAMS  ESTABLISH  NEW  PRODUCTION  PROCESSES 
AND  PROVIDE  FOR  TECHNOLOGY  TRANSFER  BETWEEN 
COMPANIES. 

TECH  MOD  PROGRAMS  STIMULATE  IMPLEMENTATION  OF  NEW 
TECHNOLOGY  AND  SYSTEMS  AND  THE  INVESTMENT  BY  DEFENSE 
CONTRACTORS.  THEY  DIRECTLY  SUPPORT  SMALL  BUSINESS 
AND  BUILD  UPON  R&D  PRECURSOR  DEMONSTRATION. 

"IT  TS  THE  INTENT  OF  TECH  MOD  PROGRAMS  TO  IMPACT  THE 
GOVERNMENT'S  ACQUISITION,  OPERATIONS  AND  MAINTENANCE 
"RETURN  ON  INVESTMENT  (ROI)." 


2-120 


I 


ICAM  ANALYTICAL  /  PLANNING  TOOLS 


INSTRUCTIONAL  OBJECTIVE:  To  convince  executive  mana cement  that 

the  ICAM  Program  nas  cevelcpea  use*:.' 
analytical  and  planning  tools  *cr 
managing  the  introduction  of  new 
technology . 


NARRATION: 


"AS  WE  DISCUSSED  EARLIER,  THE  ICAM  PROGRAM  RECOGNIZED 
THAT  THE  SUCCESSFUL  INTEGRATION  OF  NEW  TECHNOLOGY  "A  < 
BE  AS  SIGNIFICANT,  IF  NOT  MORE  SO,  THAN  TECHNOLOGY 
ITSELF  IN  TERMS  OF  CONTRIBUTING  TO  PRODUCTIVITY 

IMPROVEMENT. 


THERE  ARE  MANY  ASPECTS  TO  TECHNOLOGY  IMPLEMENTATION. 
BUT  ONE  STANDS  OUT  AMONG  ALL  OTHERS.  IF  NO-  DONE,  I ’ 
WILL  EITHER  PRECLUDE  OR  SERIOUSLY  HAMPER  IMPROVED 
PRODUCTIVITY  NO  MATTER  HOW  WELL  EVERYTHING  ELSE  IS 
DONE. 


THAT  KEY  FACTORY  IS  UNDERSTANDING  ’HE  EXISTING 
ENVIRONMENT.  THAT  IS  WHY  THE  "SYSTEMATIC  APPL'f- 
CATlON  OF  COMPUTER  TECHNOLOGY"  IS  EMPHASIZED  IN  7  A 
ICAM  PROGRAM  PURPOSE.  ' 
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INSTRUCTIONAL  OBJECTIVE:  To  answer  the  question  "What  is  ICE? 

for  executive  level  management. 


NARRATION:  "IDEF  IS  THE  "ICAM  DEFINITION"  METHOD,  LANGUAGE  OR 
TECHNIQUE.  IDEF  IS  A  MODELING  METHODOLOGY  WHOSE 
PURPOSE  IS  TO  GRAPHICALLY  CAPTURE  CHARACTERISTICS  OF 
THE  MANUFACTURING  FUNCTIONS,  INFORMATION  SUPPORT 
FUNCTIONS,  AND  THE  DYNAMICS  OF  THE  FUNCTION  AND 
INFORMATION  INTERACTION. 

"WE  CAN  DEFINE  IDEF  AS  SHOWN  IN  THIS  GRAPHIC  THREE¬ 
PRONGED  SYSTEM  DEFINITION  METHOD  BY  WHICH  WE  CAN: 

0  DEFINE  PROBLEMS  AND  THEIR  SOLUTIONS 
0  FACILITATE  COMMUNICATION  AND  ANALYSIS 
0  ANSWER  QUESTIONS  ABOUT  MANUFACTURING 

"EACH  OF  THE  THREE  MODELS  INDIVIDUALLY  AS  WELL  AS 
COLLECTIVELY  FORM  AN  "ARCHITECTURE"  WHEN  THE  ENVIRON¬ 
MENT  OR  SYSTEM  BEING  MODELED  IS  COMPRISED  OF  COM¬ 
PONENT  SYSTEMS,  ORGANIZATIONS  OR  TECHNOLOGIES  WHICH 
MUST  WORK  TOGETHER  AS  A  HIGHER  LEVEL  SYSTEM,  ENVIRON¬ 
MENT  OR  ENTERPRISE. 

THE  SIGNIFICANCE  OF  THE  MODELS  BEING  REFERRED  TO  AS 
ARCHICHTECTURES  IS  THAT  THEY  ARE  "BLUEPRINTS"  WHICH 
DESCRIBE  GRAPHICALLY  THE  FUNDAMENTAL  RELATIONSHIPS  - 
THE  FUNCTIONAL  INTERFACES,  COMMON /SHAPED  INFORMATION 
AND  DYNAMICS  INTERACTION  -  OF  THE  CONSTITUENT 
COMPONENTS  OF  THE  SUBJECT  ENVIRONMENT  OR  THE  SYSTEM 
BEING  MODELED." 
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ICAM 


o  September  _9c3 


IDEF  -  ARCHITECTURE 


INSTRUCTIONAL  OBJECTIVE: 


To  answer  cne  question  'What 
for  executive  level  managemen 


t 


i  s 


IF'1? 


NARRATION:  "IT  IS  IMPORTANT  TO  RECOGNIZE,  HOWEVER ,  THAT  THE 
MODELS  ARE  IN  FACT  ARCHITECTURES  ONLY  WHEN  USED  AS 
ARCHITECTURES  -  THAT  IS,  TO  3ETTER  UNDERSTAND, 

COMMUNICATE  AND  ANALYZE  THE  SUBJECT  ENVIRONMENT  OR 
SYSTEM  AND  HOW  ITS  COMPONENTS  FIT  TOGETHER  FOR  THE 
PURPOSE  OF  IMPROVING  OVERALL  PRODUCTIVITY. 

"THE  ICAM  ARCHITECTURE,  CREATED  THROUGH  'HE  USE  OF 
IDEF  MODELING  TECHNIQUES,  REPRESENTS  A  "COMPOSITE 
VIEW"  OF  AEROSPACE  MANUFACTURING.  THIS  "COMPOSITE 
VIEW"  WAS  CREATED  FROM  THE  VARIOUS  "FACTORY  Vj_EWS" 
GENERATED  3Y  MEMBERS  OF  ICAM  AEROSPACE  INDUSTRY 
COALITION  TEAMS. 

"WHAT  IS  NOT  IMMEDIATELY  APPARENT  IS  THAT  AN  ARCHI¬ 
TECTURE  -  AS  A  MEANS  TO  PRODUCTIVITY  IMPROVEMENT  -  IS 
IN  ESSENCE  A  "STANDARD  FOR  COMMUNICATION.  1  AS  DIS¬ 
CUSSED  EARLIER,  ALL  THREE  IDEF  MODELS  PROVIDE  INSIGH' 
WHICH  IS  FACILITATED  BY  THE  REVIEW  OF  THE  MODE.S  BY 
THE  PEOPLE  INVOLVED  TO  BETTER  UNDERSTAND  'HE  SUBJECT 
ENVIRONMENT  OR  SYSTEM  AND  HOW  TO  IMPROVE  IT.  INSIGHT 
VIA  COMMUNICATION  IS  PRIMARILY  WHAT  AN  ARCHITECTURE 
PROVIDES  TO  THE  PROCESS  OF  PRODUCTIVITY  IMPROVEMENT . " 
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INSTRUCTIONAL  OBJECTIVE: 


To  answer  the  question  "What  is  IDEE"? 
for  executive  level  management. 


NARRATION:  "THIS  VIEW  OF  THE  ICAM  SYSTEM  LIFE  CYCLE  PORTRAYS  THE 
FACT  THAT  ADDITIONAL  EXPENDITURE  OF  TIME  AND  EFFORT 
EARLY  IN  THE  LIFE  CYCLE  "UNDERSTANDING  ~HE  PROBLEM" 
AND  "DESIGNING  THE  SOLUTION"  WILL  RESULT  IN  SIGNIFI¬ 
CANT  COST  SAVINGS,  AND  PERHAPS  TIME  REDUCTION  OVER 
THE  LIFE  CYCLE  OF  THE  PROGRAM.  WE  REFER  ’0  THE  USE 
OF  ARCHITECTURE  AND  IDEF  METHODOLOGY  AS  THE  "STRUC¬ 
TURED  APPROACH"  VERSUS  THE  "TRADITIONAL  APPROACh"  ON 
THIS  GRAPHIC  PRESENTATION. 

"IN  AN  ENVIRONMENT  SUCH  AS  MANUFACTURING  THERE  ARE 
BASICALLY  TWO  AREAS  OF  COMMUNICATION  WHICH  NEED  70  3E 
FACILITATED  FOR  PRODUCTIVITY  IMPROVEMENT.  FIRST  AND 
FOREMOST  IS  THE  NEED  TO  BETTER  COMMUNICATE  MANUFAC¬ 
TURING  AMONG  AND  BETWEEN  THE  CROSS  SECTION  OF  DISCI¬ 
PLINES  INVOLVED.  MANUFACTURING  IS  CARRIED  OUT  BY 
MANY  DIFFERENT  PEOPLE  REPRESENTING  MANY  DIFFERENT 
VIEWPOINTS,  FROM  WHICH  TO  CGMMUNICATE ,  BASED  UPON 
THEIR  UNIQUE  EXPERIENCE,  RESPONSIBILITY  AND  PURPOSE. 
THE  METHODS  USED  TO  COMMUNICATE  TRANSCENDS  VIEWPOINT 
AND  PROMOTES  A  COLLECTIVE,  IMPROVED  UNDERSTANDING  DF 
MANUFACTURING  TAKING  ADVANTAGE  OF  ALL  VIEWPOINTS. 


1 


/ 


AND  Ml  DLL  I  Nij  ML  ' -ii  i.'i "l  'i : ;  '1  'HE  Cl  : , 

P ROD UC  i  Iji  .  f  i  MR’\(  j  Y  ~  ML  \  i  ,  . “A,  .  ,  lE'-Vi^ 

BRIDGE  BEiWEtN  7  H  L  MANAGEMLN'  AND  'ECHMCA,. 

ENDEAVORS.  AN  ARCHITECTURE  CAN  BE  USED  AS  BOTH  - 
MANAGEMENT  AND  AS  A  TECHNICAL  TOOL.  MANAGERS  ARE 
CONCERNED  WITH  PLANNING,  CONTROLLING,  AND  ORGANIZING 
AND  COORDINATING;  WHILE  TECHNICAL  PEOPLE  ARE 
CONCERNED  WITH  ANALYZING,  INTEGRATING  AND  DESIGNING 
PRODUCTIVITY  IMPROVEMENTS.  ABOVE  ALL  WHAT  IS  MO 
IMPORTANT  IS  TO  RECOGNIZE  THAT  THEY  MUST  WC 
TOGETHER  TO  IMPROVE  MANUFACTURING  AND  COMMUNICATI 
BY  WHATEVER  MEANS  IS  IMPERATIVE. 

"SOME  BELIEVE  THAT  THIS  CONCEPT  AND  APPROACH 
SYSTEM  LIFE  CYCLE  MANAGEMENT  IS  THE  AREA  WHEREIN 
JAPANESE  INDUSTRY  REPEATEDLY  OU”  PERFORMS  MUCH  OF 
U.S.  INDUSTRY." 


V 
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INSTRUCTIONAL  OBJECTIVE :  To  introduced  executive  management  to 

the  IDEFO  function  modeling 
methodology. 


NARRATION:  "WHAT  IS  NEEDED  IS  A  SET  OF  TOOLS  AND  ME’HODOLOGI 
WHICH  WILL  ALLOW  THE  MANUFACTURING  SYSTEM 
OEVELOPER  TO: 

0  PROVIDE  A  COMMON  BASIS  FOR  COMMUNICATION. 

0  PROVIDE  FOR  ESTABLISHMENT  OF  COMPOSITE  DEFI¬ 
NITION  FROM  MANY  INDIVIDUAL  COMPANIES  SPECI¬ 
FIC  DEFINITIONS. 

0  PROVIDE  A  DESCRIPTIVE  AND  REPRESENTATIVE 
DOCUMENTATION  OF  THE  OBJECTS  OF  THE  COM¬ 
PONENT  SYSTEMS  UTILIZING  A  COMMON  SET  OF 
CHARACTERISTICS. 

0  SERVE  AS  THE  INTEGRATION  MECHANISM  FOR 
APPLICATION  SUPPORT  SUBSYSTEMS. 

0  SERVE  AS  THE  BASIS  FOR  SYSTEM  DESIGN, 

CONSTRUCTION,  TEST  AND  IMPLEMENTATION . 
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EFFECT  I  ;'E  MANNER. 

0  HAVE  A  FORMAL  BASIS  SO 
'ZERS  AND  CONSTRUCT 
BUILT. 


0  BE  VALIDATED  BY  BOTH  EXPERT  REVIEW  AND 
SIMULATION  TECHNIOES. 


"THE  ICAM  PROGRAM  DECIDED  TO  PURSUE  THREE  MODELING 
METHODOLOGIES  CONSIDERING  THE  FOLLOWING  FACTORS: 

0  INDEPENDENTLY  DEVELOPED  MOOEL3,  WHICH  A  St. 
VALIDATED  AGAINST  ONE  ANOTHER  AS  AN  APPROACH 
TO  INTEGRATION,  PROVIDE  A  GREATER  ASSURANCE 
THAT  THE  IMPORTANT  CHARACTERISTICS  WILL  BE 
ISOLATED  AND  DOCUMENTED  BY  AT  LEAST  ONE  OF 
THE  MULTIPLE  INQUIRIES. 

0  SINCE  THE  PRIMARY  MECHANISM  FOR  VALIDATION 
IS  EXPERT  REVIEW,  MULTIPLE  MODELS  ALLOW  FOR 
SIMPLIFICATION  OF  THE  CONCEPTS  AND  SYNTAX 
FOR  EACH  REVIEW  AND  "HEREBY  ENHANCE 
COMMUNICATION. 

0  MULTIPLE  MODELS  ALLOW  "HE  DEFINITION  ACCESS 
TO  BE  SEGMENTED  INTO  MANAGEABLE  PIECES. 

"LET'S  FIRST  EXAMINE  HOW  AN  IDEFQ  FUNCTION  MODEL 
ANSWERS  SPECIFIC  QUESTIONS  RELATIVE  TC  "HE  BASIC 
FUNCTIONAL  BREAKDOWN  OR  DECGMPOS I "ION  OF  "HE 
MANUFACTURING  ENTERPRISE." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduced  executive  management  to 

the  IDEFO  function  modeling 
methodology. 


NARRATION:  "LET'S  CONSTRUCT  A  TOP-LEVEL  FUNCTION  MODEL  OF  A 
MANUFACTURING  ENTERPRISE'S  PROUCTION  ACTIVITY: 

0  PLAN  MANUFACTURING 

0  PROVIDE  MATERIAL  AND  RESOURCES 

0  PERFORM  MANUFACTURING 


"PLEASE  NOTE  THE  KEY  PROVIDED  IN  THE  LOWER 
CORNER  TO  FACILITATE  YOUR  UNDERSTANDING  THROUGH 
NEXT  STEPS  IN  OUR  MODEL  CONSTRUCTION." 


L 
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INSTRUCTIONAL  OBJECTIVE:  To  Introduced  executive  management  to 

the  IDEFO  function  modeling 
methodology. 


NARRATION:  "WHAT  IS  BEING  TRANSFORMED  AND  nHA"  IS  THE  RESULT? 

HERE  WE  INPUT  "PRODUCT  DESIGN"  IN  THE  FUNCTION  OF 
"PLAN  MANUFACTURING.  1 

"OUR  PROOUCT  DESIGN  "INPUT"  IS  BEING  TRANSFORMED  INTO 
A  MANUFACTURING  PLAN  AND  EVENTUALLY  INTO  A  PRODUCT 
"OUTPUT." 

"THE  "OUTPUT"  OF  THE  FUNCTION  "PROVIDE  MATERIAL  AND 
RESOURCES"  IS  "MATERIALS  AND  RESOURCES." 

"IN  ORDER  TO  ACCOMPLISH  OUR  "PERFORM  MANUFACTURING" 
FUNCTION,  WE  MUST  "INPUT"  MATERIALS. 

"WHAT  INFLUENCES  THESE  FUNCTIONS?  "PLAN  MANUFAC¬ 
TURING"  IS  CONTROLLED  BY  "PRODUCT  REul  *  .xEMENTS .  ' 
"PROVIDE  MATERIAL  AND  RESOURCES"  AND  "PERFORM  MANU¬ 
FACTURING"  ARE  CONTROLLED  BY  THE  "MANUFACTURING 
PLAN." 


FTR110A10000U 
8  September  1983 


"WHAT  IS  NECESSARY  TO  CARRY  OUT  THESE  FUNCTIONS? 
"PERFORM  MANUFACTURING"  REQUIRES  THE  MECHANISM  OF 
"RESOURCES"  SUCH  AS  EQUIPMENT,  TOOLS  AND  PEOPLE.  THE 
OTHER  FUNCTIONS  REQUIRE  PLANNERS  AND  BUYERS. 

"THIS  IDEFO  MOOEL  DIAGRAM  ILLUSTRATES  THAT: 

IDEF  IS  USED  TO  PRODUCE  A  FUNCTION  MODEL  PER¬ 
SPECTIVE,  A  BLUEPRINT,  A  STRUCTURED  DESCRIPTION 
OF  WHAT  IS  BEING  PERFORMED.  WE  MAY  FURTHER 
DECOMPOSE  EACH  OF  THESE  FUNCTIONS  TO  PROVIDE  A 
BREAKDOWN  TO  ANY  DESIRED  LEVEL  OF  DETAIL,  THERE¬ 
BY  PROVIDING  A  FUNCTIONAL  ARCHITECTURE  OR  FRAME¬ 
WORK  OF  MANUFACTURING." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  executive  management  to 

the  IDEF1  information  modeling 
methodology . 


NARRATION:  "THE  IDEF  1  INFORMATION  MODEL  PROVIDES  AND  :N-DE?th 
DESCRIPTION  OF  INFORMATION  BY  FOCUSING  ON  THE  STRUC¬ 
TURE  OF  INFORMATION  IN  SUPPORT  OF  WHAT  IS  BEING 
PERFORMED. 

WE  FEEL  THAT  THIS  MODELING  PERSPECTIVE  IS  ABSOLUTELY 
ESSENTIAL  FOR  THE  INTEGRATION  OF  IDEFO  FUNCTION 
MODELS  AND  THE  DEVELOPMENT  OF  AN  INTEGRATED  DATABASE. 

"THE  IDEF1  INFORMATION  MODELS  ARE  PROVING  TO  BE  ONE 
OF  ICAM’S  KEY  SYSTEM  INTEGRATION  TOOLS." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  executive  management  to 

the  I0EF1  information  modeling 
methodology. 


NARRATION:  "AN  IDEF1  INFORMATION  MODEL  CAN  ANSWER  SPECIFIC 
QUESTIONS  REGARDING  ANY  INFORMATION  ELEMENT  (ENTITY 
CLASS)  -  SOMETIMES  THE  IDEF1  MODEL  ANSWERS  QUESTIONS 
NOT  DEFINABLE  IN  IDEFO  FUNCTION  MODELS. 

"PLEASE  NOTE  THAT  WE  HAVE  AGAIN  PROVIDED  A  MODEL  KEY 
ON  EACH  OF  THESE  PRESENTATIONS  TO  FACILITATE  YOUR 
UNDERSTANDING.  THE  IDEF1  PRIMITIVES  ARE  ENTITIES, 
ATTRIBUTES  AND  RELATIONS." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  executive  management  to 

the  IDEF1  information  modeling 
methodology. 


NARRATION:  "WHAT  ARE  THE  RELATIONS  OF  ALL  OF  rHE  OTHER  INFOR¬ 
MATION  ENTITIES  SHOWN  TO  THE  "MANUFACTURING"  ENTITY 
CLASS? 

0  EACH  "PRODUCT"  HAS  A  SPECIFIC  "MANUFACTURING 
PLAN" 


0  EACH  DESIGN  HAS  A  SPECIFIC  "MANUFACTURING 
PLAN" 


0 

MANY 

PRODUCT  REQUIREMENTS 

MAY  3E  SAT 

ISFIED  3Y 

THE 

"MANUFACTURING  PLAN" 

0 

MANY 

"RESOURCES"  ARE 

REQUIRED 

BY  THE 

"MANUFACTURING  PLAN" 

0 

MANY 

"MATERIALS"  ARE 

REQUIRED 

BY  THE 

"MANUFACTURING  PLAN" 
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"FOLLOWING  THE  SAME  ANAL-  I  TECHNIQUE,  W E  HAVE  =>RC- 
VIDED  THE  RELATION  DIAGRA  MING  FOR  THE  0THER  ENTITY 
RELATION  CLASSES  SHOWN.  (INSTRUCTOR  MAY  REVIEW  EACH 
USING  "MANUFACTURING  PLAN"  AS  "CENTER."' 

" IDEF1  IS  USED  TO  PRODUCE  AN  INFORMATION  MODEL 
PERSPECTIVE,  A  "DATA  DICTIONARY"  AND  A  STRUCTURED 
DESCRIPTION  OF  THE  BASIC  INFORMATION  ELEMENTS. 

"THE  MODEL  DEFINES,  CROSS  REFERENCES,  RELATES  AND 
CHARACTERIZES  INFORMATION  TO  THE  LEVEL  OF  DETAIL 
NECESSARY  TO  SUPPORT  AND  INTEGRATE  THE  MANUFACTURING 
ENVIRONMENT. 

“IDEF  1  MODELS  ARE  ESSENTIAL  TO  COMMUNICATE  THE 
INTERRELATIONSHIP  OF  INFORMATION  AND  TO  PLAN 
INTEGRATED  COMPUTER-AIDED  MANUFACTURING. 

"IDEF  1  MODELS  PROVIDE  THE  BASIS  TO  ANALYZE  THE 
COMMON,  SHARED  AND  PRIVATE  INFORMATION  NEEDS  OF  THE 
MANUFACTURING  ENVIRONMENT." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF2  dynamics 

modeling  methodology. 


NARRATION:  "THE  IDEF  2  DYNAMICS  MODEL  REPRESENTS  THE  ’IME 
DEPENDENT  CHARACTER! STICS  OF  MANUFACTURING  TO 
DESCRIBE  AND  ANALYZE  THE  BEHAVIOR  OF  FUNCTIONS  AND 
INFORMATION  INTERACTING  OVER  TIME.1' 


'LiLo 
Qy  3 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF2  dynamics 

modeling  methodology. 


NARRATION:  "THE  IDEF2  MODEL  ANSWERS  SPECIFIC  QUESTIONS  ABOUT  ANY 
OBJECT  OR  INFORMATION  AS  IT  PASSES  THROUGH  THE 
MANUFACTURING  ENVIRONMENT,  SUCH  AS: 

0  WHAT  ACTIVITIES  CONSUME  TIME  IN  THE  PROCES¬ 
SING  OF  A  MANUFACTURING  PLANT? 

0  WHAT  TIME  IS  CONSUMED  IN  WAITING  TO  BE  PRO¬ 
CESSED  BY  THE  ACTIVITIES"? 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF2  dynamics 

modeling  methodology. 


NARRATION:  "WHAT  RESOURCES  ARE  ALLOCATED,  UTILIZED  AND 
DEALLOCATED  BY  THE  ACTIVITIES? 

"ONCE  THESE  QUESTIONS  HAVE  BEEN  ANSWERED,  BECAUSE  OF 
TIME  RELATIVE  INFORMATION  ASSOCIATED  WTri  SAC- 
QUESTION,  FURTHER  QUESTIONS  MAY  BE  ANSWERED  REGARDING 
PERFORMANCE  JF  FLOW  -  SUCH  AS: 

WHAT  IS  THE  TOTAL  PROCESSING  TIME  QF  THE  MANU¬ 
FACTURING  PLAN?  WHAT  IS  THE  TOTAL  TIME  OF  MANU¬ 
FACTURING  PLAN  IS  WAITING  IN  QUEUE  TO  BE  PRO¬ 
CESSED?  WHAT  IS  THE  UTILIZATION  OF  RESOURCE 
AND  WHAT  STATISTICS  ARE  ASSOCIATED  WITH  THES 
TIMES? 

" IOEF2  THEREFORE,  IS  USED  TO  PRODUCE  A  DYNAMICS 
MODEL,  A  "SCENARIO"  -  A  STRUCTURED  DESCRIPTION  OF  THE 
TIME  ORIENTED  BEHAVIOR  OF  FUNCTIONS  AND  INFORMATION, 
AND  PREVIOUS  QUANTITATIVE  INFORMATION  AS  '0  THE 
SEQUENCE,  DURATION  AND  FREQUENCY  AT  A  LEVEL  QF  DETAIL 
NECESSARY  TO  ANALYZE  HOW  MANUFACTURING  IS  °ER FORMED . 
(I.E.  COMMUNICATION  OF  FUNCTION, ’INFORMATION  INTER¬ 
RELATION  -  ANALYSIS  OF  RESOURCE  UTILIZATION  AND 
THROUGHPUT  TIME  COSTS. )" 
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ARCHITECTURE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  with  an 

unders tandi ng  that  ail  three  IDEFQ, 
IDE  FI,  and  IDEF2  modeling  methodologies 
constitute  the  generic  manufacturing 
archi tecture. 


NARRATION:  "INDIVIDUALLY  AND  COLLECTIVELY: 

0  IDEFO  FUNCTION  MODELS  PROVIDE  A 

"BLUEPRINT  OF  FUNCTIONS" 

0  IDEF1  INFORMATION  MODELS  PROVIDE  A 

"DICTIONARY  OF  INFORMATION" 

0  IDEF2  DYNAMICS  MODELS  PROVIDE  A 

"SCENARIO  OF  FUNCTION/INFORMATION 
INTERACTION. " 

"ALL  THREE  MODELING  METHODOLOGIES  AND  THEIR 
RESPECTIVE  ARCHITECTURES  FORM  THE  ICAM  ARCH  I TECTURE . 


"EACH  OF  THE  MODELS  REPRESENT  A  DISTINCT  BUT  RE  DATED 
VIEW  OF  MANUFACTURING. 


"EACH  USES  A  STRUCTURED  : 
UNDERSTAND,  COMMUNICATE  AND  -NA.-JE 
FUTURE  MANUFACTURING. 

"EACH  SUPPORTS  THE  DEVELOPMENT  OF  $7, 
MANUFACTURING  TECHNOLOGY  AND  INTEGRA 
TECHNOLOGY  INTO  EXISTING  MANUFACTURING. 
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INSTRUCTIONAL  OBJECTIVE'.  To  provide  executive  management  with  an 

understanding  of  the  importance  of  the 
manufacturing  architecture  developed 
via  the  IDEF  methodologies. 


NARRATION:  "THIS  ICAM  LOGO  ILLUSTRATES  THE  IMPORTANCE  PLACED 
BY  THE  AIR  FORCE  UPON  THE  MANUFACTURING  ARCHITECTURE 
DEVELOPED  BY  THE  IDEF  METHODOLOGIES.  IT  IS  THE 
CENTER  PIECE  OF  THE  ICAM  PROGRAM,  THE  BASIS  FOR 
DEVELOPING  INTEGRATED  DATABASES  AND  DATA  AUTOMATION. 

"THE  MANUFACTURING  ARCHITECTURE  HAS  BEEN  THE  CENTER 
TARGET  OF  THE  ICAM  PROGRAM  SINCE  THE  EARLY  DAYS  OF 
ITS  INCEPTION.  ALL  OF  THE  WORK  ACCOMPLISHED  TO  DATE 
INDICATES  THAT  THE  SELECTION  OF  THIS  "BULL’S-EYE"  WAS 
FORWARD  LOOKING  AND  AN  ACCURATE  FORECAST  OF  THE  ICAM 
PROGRAM'S  NEEDS.” 
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INSTRUCTIONAL  OBJECTIVE: 


To  provide  executive  management  with  an 
understanding  of  the  importance  of  tne 
manufacturing  architecture  developed 
via  the  IDEE  methodol ooies . 


NARRATION: 


"THE  GENERIC  ICAM  MANUFACTURING  ARCHITECTURE  nAS  BEEN 
AND  IS  BEING  DEVELOPED  THROUGH  THE  USE  OF  COALITIONS 
OF  AEROSPACE  CONTRACTORS. 


"COALITION  PARTICIPANTS  FIRST  MODELED 
"FACTORY  VIEW"  OF  THE  ARCHITECTURE. 


THEIR  OWN 


"THESE  INDIVIDUAL  "FACTORY  VIEWS"  WERE  THEN  COM¬ 
POSITED  INTO  THE  GENERIC  MANUFACTURING  COMPQSI'E  VIEW 
"ARCHITECTURE." 

"WHEN  YOU  UTILIZE  THE  GENERIC  ARCHITECTURE  AND 
DEVELOP  YOUR  OWN  MANUFACTURING  TECHNOLOGY  MODERNI¬ 
ZATION  (TECH  MOD)  PROGRAM,  THE  PROCESS  IS  REVERSED. 

"THE  GENERIC  ARCHITECTURE  PROVIDES  A  STANDARD  FOR 
ORGANIZATIONAL  COMMUNICATION,  UNDERSTANDING  AND 
ANALYSIS." 
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INSTRUCTION  OBJECTIVE:  To  provide  executive  management  with  an 

understanding  of  the  importance  of  the 
manufacturing  architecture  develoDed 
via  the  IDEF  methodologies. 


NARRATION:  "THE  MANUFACTURING  ARCHITECTURE  PROVIDES  BOTH  A 
MANAGEMENT  TOOL  AND  A  TECHNICAL  TOOL  TO  IMPROVE 
UNDERSTANDING  AND  COMMUNICATION. 

"MANAGEMENT  CAN  USE  THE  ARCHITECTURE  TO  PLAN, 
ORGANIZE  AND  CONTROL  THE  INTEGRATION  OF  NEW 
MANUFACTURING  TECHNOLOGY. 

"TECHNICAL  PERSONNEL  CAN  USE  THE  ARCHITECTURE  TO 
ANALYZE,  INTEGRATE,  SYSTEMATIZE  AND  DESIGN  OF  NEW 
TECHNOLOGY. 

"AND  MAYBE  MORE  IMPORTANT--TO  IMPROVE  COMMUNICATION 
BETWEEN  EACH  OTHER"!  !  ! 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  with  an 

understanding  of  the  importance  of  t.ne 
manufacturing  architecture  developec 
via  the  IDEF  methodologies. 


NARRATION:  "IN  SUMMARY,  WE  NEED  AN  "ARCHITECTURE"  TO  FACILITATE 
PUTTING  VIEWPOINTS  INTO  PERSPECTIVE  AND  TO  PROVIDE  A 
COMMON  BASIS  UPON  WHICH  WE  CAN  DEAL  WITH  ALL  ASPECTS 
OF  MANUFACTURING.  (I.E.  ORGANIZATION,  SYSTEM,  AND 
TECHNOLOGIES.  ) 

"THIS  ARCHITECTURE  MUST  PROVIDE  A  FRAMEWORK,  A  ROAD 
MAP,  A  BLUEPRINT,  A  DICTIONARY  FROM  WHICH  WE  CAN 
DEPART  AND  REFERENCE  BACK  TO.  THE  KEY  TO  INCREASED 
MANUFACTURING  PRODUCTIVITY  IS  TO  DO  IT  SMARTER.  TO 
DO  IT  SMARTER,  WE  MUST  INTEGRATE  AND  TO  INTEGRATE  WE 
MUST  BETTER  UNDERSTAND  HOW  ALL  THE  "PIECES"  FIT 
TOGETHER.  WE  MUST  UNDERSTAND  BETTER  OUR  OWN  DOMAIN 
AND  HOW  WE  FIT  INTO  THE  WHOLE. 

"GIVEN  THAT  OUR  OBJECTIVE  IS  TO  IMPROVE  MANUFACTURING 
PRODUCTIVITY,  THE  TASK  WILL  REQUIRE  US  TO  INTEGRATE 
THE  MANAGEMENT  AND  OPERATIONS  OF  MANUFACTURING.  THIS 
MEANS  NOT  JUST  TO  INTEGRATE  COMPUTERS  TOGETHER  BUT 
INTEGRATE  WHAT  COMPUTERS  WILL  ENABLE.  (I.E. 
INTEGRATED  ORGANIZATIONS,  SYSTEMS,  AND  TECHNOLOGIES. ) 
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ARCHITECTURE  is  the  MEANS 
PRODUCTIVITY  is  the  OBJECTIVE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  with 

ICAM's  understanding  of  the  relation¬ 
ship  of  IDEF,  archi tecture,  and 
producti vi ty . 


NARRATION:  "IDEF  IS  THE  METHOD! ! 

"ARCHITECTURE  IS  THE  MEANS! ! 

"PRODUCTIVITY  IS  THE  OBJECTIVE! ! 

"THE  ICAM  ARCHITECTURE  HAS  NOW  MATURED  TO  THE  POINT 
WHERE  THE  AIR  FORCE  HAS  BEEN  ABLE  TO  UTILIZE  THE  "AS- 
IS"  ARCHITECTURE  AS  A  BASELINE  FROM  WHICH  THE  FACTORY 
OF  THE  FUTURE  CAN  BE  DEFINED. 

"THE  VOUGHT  CORPORATION  HAS  BEEN  AWARDED  A  '"TO-BE" 
ARCHITECTURE  CONTRACT  FOR  A  "CONCEPTUAL  DESIGN  FOR 
COMPUTER  INTEGRATED  MANUFACTURING  (CIM)"  FOR  THE 
AEROSPACE  FACTORY  OF  THE  FUTURE.  (AS  A  POINT  OF 
INTEREST,  THE  VOUGHT  CORPORATION  HAS  INDEPENDENTLY 
OECIDED  TO  USE  THE  IDEF  MODELING  METHODOLOGIES  TO 
COMPLETED  MODEL  THEIR  "AS-IS"  BUSINESS  STRUCTURE.', 

"8ESIDES  SUPPORT  TO  THE  ICAM  PROGRAM,  "HE 
ARCHITECTURE  ALSO  SUPPORTS  THE  AIR  FORCE'S  TECHNOLOGY 


modern izati  'n 

LOG  I  b  F ;  C  CUMi'AND  Kl-  \ .  i  •  ii.ik.AMV . 
ACCELERATE  ’’hi  MA  NAG;.V.t  N  '•  .  L 

TAKING  ADVANTAGE  IF  THE  I  CAM  MCA  1 1 


"IN  ADDITION,  THE  ARM'?  MAS  RECOGNIZED 
BENEFITS  Or  THE  I  CAM  W;  I  .  M  ,  jRL  AND  IS  CLING  I  7 
SUPPORT  OF  THE  EL-C  TRONIC  COMP  GTE- -  A  I  DEG  MAT'D  FA 
TURING  (ECAM)  PROGRAM,  A  TRI-SERVICE  ACTIVITY. 

ECAM  PROGRAM,  MANAGED  3Y  THE  U.S.  ARMY  MISSILE  S'. 
MAND,  REDSTONE  ARSENAL  ,  ALABAMA,  IS  SHE  FIRE’S  MA, 
CAD/CAM  PROGRAM  OUiSIDF.  OF  THE  AIR  -CRCZ  TC  APPLY  * 
CONCEPTS  PIONEERED  BY  THE  ICAM  PROGRAM  ON  A  3RC 
SCALE.  THE  PRIMARY  OBOES';  ii  OF  "H:  INITIAL  PHASE 
THE  ECAM  EFFORT  IS  TO  ESTABLISH  AN  ICAM  L I r.E  MAE' 
PLAN  FOR  DEVELOPING  STRATEGY  AND  CONCEPTS  FOR  A,’ 
MATED  SYSTEMS  TO  BE  UTILIZED  IN  THE  DESIGN,  M.NUF. 
TURE  AND  TEST  OF  ELECTRONIC  T  'UMMFV 

"NEITHER  HAVE  THE  SEN EF  I  I C  '-A I  GAN  BE  DEE  I  .'ED 
THE  ARCHITECTURE  BZcN  MI  oSE.  3:  COMPANIES  TrA.” 
BECOME  FAMILIAR  WITH  IT  ThPCxGH  .'HEIR  EXPERIENCE  Wl 
THE  ARCHITECTURE.  FIVE  MAJOR  COMPANIES  ARE  KNOWN 
BE  USING  IT  IN  INTERNAL  MODERNIZATION  PROGRAMS. 

"THE  CONTINUED  MAINTENANCE  >  THE  aRCHITEC " JK £ 
LIKELY  TO  IMPROVE  ITS  APPLICATION  TOR  INDUSTRY  ". 
GREATER  EXPANSE.  THE  U.S.  HAS  RECOGNIZED  TnE  NEED 
IMPROVE  1  HE  PRODUCTIVITY  AND  RESPGNS I VENDED  0? 
DEFENSE  INDUSTRIAL  BASF,  AND  IN  PARTICULAR  .  ~ h P S 

THE  MECHANISM  OF  NAT  I ON Au  LEV El  CAC  CAM  -RCGRAT 
THE  ARCH  I  I  ECTljRu  •/-  MrCNJr  4i.T  JR.NG  .l  VN  a 
ELEMENT  CONTRIBUTING  TC  ACTING  "HID  '..“PfR* 
NATIONAL  OBJECTIVE. 

"THE  AIR  FORCE  ICAM  PK JURAT  .  I  'ORj:  G  AD 
DEMONSTRATE  AND  Mu  I  DATE  ME  VV-.'D  ;F  CW 
AIDED  INTEGRATION  OF  MANUFACTURING  Sr'  CMSTROD’' 
AN  INTEGRATED  SHEET  METAL  CENTER  (ISMC;  IN 
AEROSPACE  INDUSTRY.  THE  FINAl  I  CMC  DESIGN  WILL 
COMPLETED  3Y  FY84  AND  INITI.M  DEMCNS'RA'ICN  A' 
SITE  SELECTED  WILL  BE  CONDUCTED  IN  F <-55. 

"THE  ICAM  SPONSORED  ISMC  IZ  I  VENTED  '0  In’.  *  A  Cl. 


AND  AUDIBLE 


RACK  OF  THE 


PRODUCTIVITY  BENEFITS, 
FLOOR  DEMONSTRATION." 


Z-1V 


FTR11U410000U 
a  SeptemDer  1963 


ICAM  INTEGRATED  SHEET  METAL  CENTER  (ISMC) 


MACHINE  UTILIZATION 
NUMBER  OF: 

•  MACHMES _ 

•  FtOOR  SPACE. 

•  PEOPLE _ 

THROUGHPUT _ 

COST: 

•  MTIAL _ 

•  ANNUAL _ 


439%l 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  to  ICAM 

ISMC  goals. 


NARRATION:  "IN  SUMMARY,  THE  ICAM  ISMC  PROJECT  WILL  DEMONSTRATE  THE 
TRANSITION  OF  THE  ICAM  PROGRAM  FROM  METHODOLOGY 
DEVELOPMENT  TO  ACTUAL  APPLICATION. 

"THE  ISMC  EFFORT  WILL  COVER  PLANNING  AND  CONTROL, 
ISMC  CAPACITY  UTILIZATION,  AND  TECHNOLOGY  TRANSFER. 

"IN  THE  AREA  OF  PLANNING  AND  CONTROL,  WE  PLAN  TO 
DEMONSTRATE  THE  FOLLOWING: 

0  THE  INTEGRATION  OF  MANUFACTURING  SYSTEMS  FROM 
PRODUCTION  SCHEDULE  GENERATION  AND  PROCESS 
PLANNING  DOWN  TO  THE  SHOP  FLOOR. 

0  COMPUTER-AIDED  SHOP  FLOOR  CONTROL  SYSTEM. 

0  DECISION  SUPPORT  CAPABILITIES  AT  ALL  LEVELS. 

0  ALL  ASSOCIATED  PRODUCT  ASSURANCE  ACTIVITIES. 

"IN  THE  AREA  OF  CAPACITY  UTILIZATION,  WE  INTEND  TO 


DEMONSTRATE: 


Fin  iuOCC 
3  Se^Letrter  -?c 


0  A  FULL  RANGE  IF  SHEET  METAL  F ABF  I  CAT  I  IN 
PROCESSES. 

0  FULLY  AUTOMATED  BLANKING  AND  STRAIGHT-LINE 
BENDING  CELLS. 

0  PART  FAMILIES,  MATERIALS  AND  GAUGES 
REPRESENTING  88%  OF  AEROSPACE  SHEET  METAL 
FABRICATION. 

0  APPROXIMATELY  750,000  PARTS  PER  YEAR 
CAPABILITY. 

"THE  ENO  OBJECTIVE  IS,  OF  COURSE ,  TO  ACHIEVE 
TECHNOLOGY  TRANSFER  RECOGNIZING: 

0  I  SMC  IS  A  MAJOR  PART  OF  COMMITTED  AEROSPACE 
PRODUCTION. 

0  I  SMC  IS  MOOULAR  IN  DESIGN. 

0  I  SMC  WILL  PROVIDE  CLEAR,  OPEN  BENEFIT'S 
TRACKING. 

0  I  SMC  WILL  BE  A  LONG-TERM,  EXPANDING 
DEMONSTRATION. 

"THERE  ARE  MANY  TANGIBLE  I  SMC  PAYOFFS  TO  BE 
DEMONSTRATED: 

0  LOWER  FABRICATION  COSTS. 

0  REDUCE  WORK  IN-PROCESS  INVENTORY. 

0  IMPROVED  DIRECT  LABOR  PRODUCTIVITY. 

0  ENHANCE  MACHINE  UTILIZATION. 

0  SIMPLER,  FASTER  RESPONSE  TO  ENGINEERING 

CHANGES. 

0  IMPROVED  SHOP  FLOOR  CONTROL  WITH  LOWER  COSTS. 
0  HIGHER  MORE  CONSISTENT  PRODUT  DUALITY. 
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"IN  ADDITION,  WE  ANTICIPATE  SEVERAL  INTANGIBLE  I  SMC 
PAYOFFS: 

0  IMPROVED  MANAGEMENT  VISIBILITY  AND  CONTROL  OF 

ALL  AREAS,  INCLUDING  DATA  PROCESSING,  MORE 
SATISFYING  WORK  ENVIRONMENT. 

0  MORE  SATISFYING  WORK  ENVIRONMENT. 

0  INCREASED  RESPONSIVENESS. 

0  HIGHER  SEARCH  CAPABILITY. 

0  REDUCED  FACILITY  AND  EQUIPMENT  CAPITAL  j 

REQUIREMENTS.  1 

I* 

O  GREATER  PRODUCTIVITY  OF  "INDIRECT"  FUNCTIONS 

DOING  PLANNING  AND  SCHEDULING.  F 


I 


.  tender 


INTEGRATED 
STRATEGIC  PLANNING 
AND 

INFORMATION  RESOURCE 
MANAGEMENT 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  witn 

further  understanding  of  tr.e 
requi  reinents  for  "top-down"  factory 
analysis  and  tecnno'c'igy  moder":  tat : 
(TECH  MOD ;  management  planning. 


NARRATION:  "STRATEGIC  PLANNING  IS  A  PROCESS  FOR  EXERCISING 
FAVORABLE  INFLUENCE  OVER  FUTURE  EVENTS.  I"  INVOLVES 
ACTIVITIES  PERFORMED  AT  A  HIGH  LEVEL  WITHIN  'HE  ORGA¬ 
NIZATION  AND  IS  CRITICAL  TO  SUCCESS. 


"COMPETING  IN  A  WORLD  Of  RAPIDLY  CHANGING 
TECHNOLOGIES  CAN  3E  LIKENED  TO  PLAYING  A  VISES  SAME. 
THE  TARGET  CONSTANTLY  MOVES  AND  NEW  OPPONENTS  ZOOM  IN 
FROM  VARIOUS  VECTORS.  FOCUSING  SOLELY  ON  ONE  TARGE’ 
SOMETIMES  MEANS  LOSING  THE  GAME  TO  AN  UNEXPECTED  FOE 
THAT  HAS  BEEN  OVERLOOKED  IN  THE  CRAY .  ’0  PLAY  THE 

GAME  WELL,  A  NEW  SET  OF  SKILLS  IS  REQUIRED ;  HIGHTENE 
REFLEXES  PLUS  THE  ABILITY  TG  ANTICIPATE  CHALLENGE 
AND  MAKE  FAST,  RATIONAL  DECISIONS. 


"THE  SINGLE  MOST  IMPORTANT  CHALLENGE  FACING  MANUFAC¬ 
TURING  EXECUTIVES  TODAY  MA ■  WElL  BE  THE  STRATEGIC 
PLANNING  FOR  THE  INTRODUCTION  OF  NEW  INFORMATION 
RESOURCE  MANAGEMENT  AND  AUTOMATION  TECHNOLOGY.  SINCE 
COMPUTERS  ARE  AN  INTEGRAL  PART  OF  MOST  OF  THIS  TECH¬ 
NOLOGY,  GREAT  STRIDES  CANNOT  3E  MADE  UNTIL  MANAGEMENT 
GETS  COMFORTABLE  WI’H  COMPUTERS  AND  DEVELOPS  A  POSI¬ 
TIVE,  AGRESSIVE  ATTITUDE  TOWARD  THEIR  USE. 


2-14'; 


SLTL-lJ 


A. 


go  c:j 


FTrciiC^IGOOOU 
6  Septemoer  19S3 


"AUTOMATION  MUST  BECOME  THE  FOCUS  OF  TECHNOLOGY 
MODERNIZATION,  NOT  THE  BI-PRODUCT  OF  I'.  THIS  I_ 
WHAT  LIES  BEHIND  THE  EMERGENCE  OF  COMPUTER  INTEGRATES 
MANUFACTURING  (CIM)  AS  A  MAJOR  FORCE  IN  THE  PROCESS 
OF  INDUSTRIAL  MODERNIZATION. 

"NEVER  BEFORE  HAS  THERE  BEEN  SO  MUCH  CONFUSION  IN 
TERMINOLOGY,  SUCH  AN  ABUNDANCE  OF  TECHNOLOGY,  SUCH  A 
VARIETY  OF  ALTERNATIVES,  AND  SUCH  A  MULTITUDE  OF 
SUGGESTIONS  ON  WHICH  COURSE  TO  FOLLOW.  UNFOR¬ 
TUNATELY,  IT  IS  APPARENT  THAT  MANY  ORGANIZATIONS  ARE 
MOVING  RIGHT  AHEAD  IN  THE  APPLICATION  OF  NEW  TECH¬ 
NOLOGY,  WITHOUT  MUCH,  IF  ANY  CONCERN  ON  HOW  THESE 
MOVES  WILL  AFFECT  OR  ANSWER  THE  REAL  INFORMATION 
NEEDS  OF  THE  ENTERPRISE. 

"JOE  FERREIRA  OF  THE  DIEBOLD  GROUP  STATED;  'WHAT  IS 
IMPORTANT  IS  TO  GAIN  A  CONCEPTUAL  UNDERSTANDING  CF 
WHAT  IS  TAKING  PLACE,  TO  UNDERSTAND  YOUR  NEED 
FOR  INFORMATION,  TO  KNOW  WHERE  IT  IS  AND  WHAT  YOUR 
INFORMATION  RESOURCES  ARE.  INFORMATION  IS  COMING 
INTO  ITS  OWN  AS  A  CORPORATE  RESOURCE,  AND  ORGANI¬ 
ZATIONS  HAVE  A  NEW  OPPORTUNITY  TO  DO  WHAT  THEY  SHOULD 
HAVE  BEEN  DOING  ALL  ALONG  -  GET  BACK  ~q  FUNCAMENTALS 
AND  DETERMINE  HOW  THEY  USE  INFORMATION.' 

"THE  AIR  FORCE'S  ICAM  FACTORY  OF  THE  FUTURE  PROJECT 
IS  DEVELOPING  A  STRATEGY  TO  ACHIEVE  A  COMPUTER  INTE- 
GRATED  MANUFACTURING  FRAMEWORK  THAT  INTEGRATES, 
INTERFACES,  AND  INTERACTS  ALL  MAJOR  MANUFACTURING 
ENTERPRISE  ACTIVITIES  AND  SYSTEMS.  SCOPING  AND  NEEDS 
ANALYSIS  WORK  TO  DATE  INDICATES  THAT  THE  ICAM  ANALY¬ 
TICAL/PLANNING  TOOLS  DISCUSSED  THUS  FAR  IN  CUR 
PRESENTATION  WILL  ALSO  BE  VERY  PRODUCTIVE  IN  THIS 
MANAGEMENT  AREA." 


'r  '  JuOuo 

k-a:e~x.,e;  „  HE  3 


RESOURCE  MANAGEMENT 


CAPITAL 

RESOURCES 


llMfc 

HE SOURCES 


HUMAN 


biFOHMAiiQis 


RESOURCES 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  .~an.icer.er v.  w :tr  an 

understanding  of  the  soc:  o-tecnmca 
model  and  resource  management. 


NARRATION:  "WORK  ACCOMPLISHED  6/  THE  I  CAM  MANUFACTURING  CON  .'ACL 
-  MATERIAL  MANAGEMENT  (N'CM.M '  DEMONSTRATION  PROJECT 
THE  NORTHROP  CORPORATION  PROVIDED  US  WITH  A  SCC IE- 
TECHNICAL  MODEL  VIEWPOINT  OF  ENTERPRISE  MANAGEMENT . 

"THIS  VIEWPOINT  ^OP. TRAYS  THE  INTERRELATIONSHIP  Ir 
THREE  MAJOR  SUBSYSTEMS  FOP.  CONSIDERATION: 

"TECHNOLOGICAL  PRGDuCT  SUBSYSTEM  -  T-IS  SUB¬ 
SYSTEM  INCLUDES  THE' TECHNOLOGICAL:  RECUIREMENTS 
DEFINITION  AND  PLANNING  ACTIVITIES  OF  THE  MANU¬ 
FACTURING  ENTERPRISE.  GENERALLY  SPEAKING,  MANU¬ 
FACTURING  BEGINS  WITH  DESIGN  -  THE  FIRST  STEP 
AND  PROCEEDS  THROUGH  VARIOUS  PLANNING  STE-S  TO 
PREPARE  FOR  PRODUCTION  AS  AN  E> AMPLE,  THE 
FUNCTIONS  OF  DESIGN,  -ACCESS  PLANNING,  MAKE  OP 
BUY  DECISIONS,  MANUFACTURING  PLANNING.  E”. 
OCCUR  HERE.  (THIS  IS  A  KEY  AREA  FOR  ACHIEV. NG 
CIM  REWARDS  IN  rHAT  THE  INTEGRATION. INTER¬ 
FACING/  INTERACTING  OF  THESE  IN  FORMA ’IONA,. 
ACTIVITIES  APPEAR  TO  OF'ER  A  SIGNIFICANT  REDUC¬ 
TION  IN  MANUFACTURING  LEAD  TIME  AND  IMFRCVEVEN ' 
IN  QUALITY.  " 
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"managerial  jj::.:  .  ;.jsl  t.tem  in'e- 

ur\A  i  lS  i  Hl  «  AR  .  ,^e.  .  .  <  .  .  ■  „  .*< .  **  [  \  :*r_  , -  * 

AND  .  HE  .  N FORMA .  ;N  AL.;i.GIA7ED  WI  "H  'HCbc. 
AC  i  » v  * .  iC.S .  i  i  I  S  W i  .  H  I  N  ,  H I  it  i  06  3  i  S  .  cM  .  “A  . 
MANAGEMENT'S  POLICIES,  BUDGETS,  AND  PLANS  ARE 
CONVERTED  INTO  THE  DIRECTIVES,  OPERATIONAL  PLANS 
AND  SCHEDULES  REQUIRED  TO  PRODUCE  THE  PRODUCT. 

"HUMAN  SUBSYSTEM  -  'HIS  SUBSYSTEM  INCLUDES  THE 
OVERALL.  'ORGAN  I  EAT  I  ON  CLIMATE,  WILLINGNESS  'C 
ACCEPT  CHANGE,  WORK  GROUP  r4C70R5  AT  ALu  LEVELS, 
HUMAN  RESOURCES  DEVELOPMENT ,  AND  006  SATIS¬ 
FACTION.  MUCH  EF -CRT  HAS  GONE  INTO  IMPROVING 
THE  ABILITY  OF  A  CRILL  ~0  PENETRA'c  METAL,  BUT 
MUCH  LESS  TIME  HAS  BEEN  COMMITTED  TO  THE 
OPERATOR  THAT  IS  INVOLVED.  ENERGY  GOES  INTO 
IMPROVING  CAD  SYSTEMS  BoT  LESS  INTO  THE  ROLE  OF 
THE  DESIGNER  WHO  MUST  WORK  IN  FRONT  OF  THAT  CAD 
SYSTEM.  WORKER'S  DISSATISFACTION  WITH  'HEIR 
ENVIRONMENT,  THEIR  LACK  ?F  LOYALTY  TO  A  CORPO¬ 
RATION,  ARE  ONLY  SYMPTOMS  OF  SHORTCOMINGS  IN  'HE 
MANAGEMENT. WORKER  RELATIONSHIP.  (THE  ~ERM 
WORKERS,  IN  This  CASE,  REFERS  TC  ALL  PEOPLE  FRCM 
THE  FACTORY  FLOOR  TO  THE  LXETU'IVE  SUl'Z. . 

"EXECUTIVE  LEVEL  MANAGEMENT  "UNCICNS  WI'HIN  THIS 
COMPLEX  THREE-SUESYS'EM  ENVIRONMENT  WHILE  MANAGING 
THE  FOUR  KEY  RESOURCES  AT  ITS  DISPOSAL : 

"CAPITAL  RESOURCES  -  THE  COMPLEX  WORLD  OF 
AVAILABLE  FINANCING",  HIGH  INTEREST  RATES,  CASH 
FLOW,  AND  THE  IMPACT  UPON  N7ERNAL  OPERA' I  SNA L 
PLANS  AND  BUDGETS. 


"TIME  RESOURCES  -  THE  IRREPLACEABLE  EXPENDITURE' 
OF  24  HOURS  IN  EACH  DAv  AND  365  GAYS  IN  EACH 
CALENDAR  YEAR. 

"HUMAN  RESOURCES  -  ■‘EFHAPS  THE  MOST  CRI'ICA.  OF 
THE  RESOURCES,  THE  AREA  WHEREIN  AN  ORGANIZATION 
RETAINS  ITS  MARKETPLACE  AND  PRODUCT  KNOWLEDGE, 
EXPERIENCE  AND  CREATIVITY. 

"INFORMATION  RESOURCES  -  THE  ENTER- RI SE 'S  BUSI¬ 
NESS  AND  PRODUCT'  KNOWLEDGE  IS  DESCRIBED  AND 
RETAINED  IN  ITS  INTERNAL  INFORMATION  S'RUCTURE . 
CLEARLY,  THE  HEART  OF  THE  INTEGRATE 0  MODERN 
FACTORY  IS  ITS  ABILITY  7*  EFFICIENTLY  PNC  EFFEC¬ 
TIVELY  HANDLE  INFORMATION.  NO  ONE  EXC E?"  DIRECT 
’TOUCH  LABOR'  DOES  4Nv7h;:,.3  EXCEPT  GENERATE, 
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INFORMATION  RESOURCE  MANAGEMENT 


INSTRUCTIONAL  GBJECi  iVE:  ;  o  oner.:.  e\£c..L".  ve  .r.anGcer.ert  reiat.ve 

t  c  r  .1  e  i  r.  p  o  r  r,  a  n  c  a  o  t  i  n  f  c  rrari  o  r. 
resource  xanaoer.ent  in  areparaticr.  *"cr 
further  empr.asi s  on  tre  I  CAM  =ra?y- 
t'  C3  ;  ,'pl  a.nni n  o  "  :o, 


NARRATION: 


"THIS  INFORMATION  RESOURCE  MANAGEMEN T  I 
BUILDS  UPON  'HE  PRIOR  SOC 10- TECHNICAL  MOCE 
IT  HIGHLIGHTS  THE  RELATIONSHIP  OF  THE 
INFORMATION  SUBSYSTEM  T'  ’HE  •"’REV ICLGL v 

SUBSYSTEMS. 


"M '  ^COEi. 

l.  .  •  i  nr 

MAN A GEM 
TE  SCR  I 


"IN  ADDITION,  IT  RECOGNISE:  T~AT  GCNEFUL  "A NAGEMEN' 
(I.E.  THE  GENERAL  MANAGc.  A.;  T.:P  r  ,'M  ■  . 

STAFF)  MUST  CONSTANTLY  FOCUS  UPON  THE  EXTERNA- 
MARKETPLACE  AND  ENVIRONMENT  WITH  THE  END  OBJECTIVE  OF 
PRODUCING  A  SATISFACTORY  PROFIT  FOR  THE  ENTERPRISE. 

"GENERAL  MANAGEMENT  CONTROLS  TnE  ALLOCATION  AND 
EXPENDITURE  OF  CAPITAL,  TIME,  HUMAN  AND  INFORMATION 
RESOURCES  PRIMARILY  THROUGH  THE  ”  OILS  0-  FINANCIAL 
CONTROL  ANO  EXCHANGE  OF  INFORMATION  BETWEEN  "HE 
ACTIVITIES  AND  FUNCTIONS  OF  THE  OF  GAN  I  CAT  ION. 


"AS  TECHNOLOGY  MODERN  I  CAT:  'N  JPPORTJCIES  AP.E 
ANALYZED  AND  SELECTED  F  1C  IMPLEMENTATION.  IT  1 1  ‘HIS 
EXCHANGE  OF  MANAGlMN'  INFCPMA'I  'N  DE'WEEN  '  -E  ORGA¬ 
NIZATIONAL  ACTlVil  I  r. I  r  A I  .v ...  LNITl  AM  IN  •  EGRA  - 
THE  INDIVIDUAL  "ISLAND  OF  'LCHNOL  IGV  1  PROJECTS . 
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(IV  Pi 


INFORMATION  RESOURCE  '■ 


•INFORMATION  IS  THE  MAN.V.5 
INDEED  THE  MANAOEft'?  X-V’ 
WHO  MUST  DECIDE  WMA  i  :?  f 
AND  MOW  TO  USE  IT  * 


Pf  TF«  OWOCKfO  v.-  NAtUNM  *H- 


INSTRUCTIONAL  OBJECTIVE:  T>  ori>- 

re  Tit : 

Re  sour..  • 
Tie  tf'O:!,- 


NARRATION:  "THE  PRECEDING  :«A ' ..  ■ 
THAT  PETER  DkUC\<-R  ■ 
THE  INFORMATION  EXi'LJ/ 

‘  INFORMATION  IS  ~ 
THE  MANAGES  .. 
DECIDE  WHAT  IN:  ' 


"WE  BELIEVE  THAT  T 
ARCHITECTURE  PROVIDE 
ANALYTICAL  AND  FLANMI ‘ 
TEGIC  BUSINESS  -LANS . 
DAY  OPERATIONAL  ASPEC'I 


IN  TEGRA  FLO  SIMA  1 1  ■  :  1  <  .  IN.  AMr'iirKj  ANL 


j.yc: 


•  'ONLY  19%  OF  IHt  COMPANlfcS  CUHvEYtO  HAVE 

iwreGfl  aieo  the  in  strategic  planning  and  information 

RESOURCE  MANAGEMENT  (iRrwt;  .->YSft-MU' 

•  THE  COMPANIES  THAT  CIO  SO  OUTPERFORMED  THE  REST 
OF  THE  SAMPLE  BY  ABOUT  300%  OVER  FIVE  YEARS  ON 

SUCH  MEASURES  AS 

•  AVERAGE  RETURN  ON  ECUITr 

•  RETURN  ON  TOTAL  CAPITAL 

•  NEW  PROFIT  MARGINS’ 


Ifttf  Af  *  E  A  >ir*t  '  NC  MANAlH  Mf  f*l  SUA  IMI  .  .rt.Ai  Jf  lillil  50i’ 

LAHQCSr  Ci  *j  iNOl/S  *NO  !  .U;  J 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  with  an 

exampie  of  the  results  of  integrated 
Strategic  Planning  end  Inforr.avicr 
Resource  Man  a  seme-'  t . 


NARRATION:  "A  RECENT  RESEARCH  PROJECT  ivAS  PERFORMED  3Y  A.  7. 

KEARNEY  ON  HOW  WELL  COMPANIES  EFFECTIVELY  MANAGE 
THEIR  INFORMATION  RESOURCES. 

"THE  STUOY  DISCLOSES  THAT  TnE  ORGANIZATIONS  ~hA'  HAVE 
USED  FORMAL  STRUCTURED  BUSINESS  AND  SYSTEMS  PLANNING 
TO  ORGANIZE,  MONITOR  AND  IJNTROL  THEIR  INFORMATION 
RESOURCES,  OUT  PERFORM  THE  REST  OF  THE  SAMPLE  BY 
ABOUT  3007,  IN  TERMS  OF  AN  AVERAGE  RETURN  ON  E-TUITY, 
RETURN  ON  TOTAL  CAPITAL  AND  NET  PROFIT  .MARGINS  OVER  A 
FIVE  YEAR  PERIOD. 

"THIS  OFFERS  PROOF  THAT  AN  EFFECTIVE  INTEGRATED  IN¬ 
FORMATION  RESOURCE  MANAGEMENT  SYSTEM  HAS  A  SUB¬ 
STANTIAL  POSITIVE  AFFECT  ON  OO'TuM-L INE  RESULTS . " 
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ICAM 

INTEGRATED 

COMPUTER  AIDED  MANUFACTURING 


lr 


INSTRUCTIONAL  OBJECTIVE:  To  provide  executive  management  with  an 

example  of  the  results  of  Integrated 
Strategic  Planning  ana  Information 
Resource  Management. 


NARRATION:  "AGAIN,  IT  INDICATES  THAT  THE  ICAM  PROGRAM  CORRECTLY 
FOCUSED  ON  AN  INTEGRATED  MANUFACTURING  SYSTEMS  ARCHI¬ 
TECTURE,  COUPLED  WITH  DATABASE  DESIGN  AND  DATA  AUTO¬ 
MATION.  THIS  ARCHITECTURE  CAN  BECOME  THE  FOCAL  POINT 
FOR  PLANNING  AND  CONTROLLING  THE  FUNCTIONS  AND 
ACTIVITIES  OF  TOMORROWS  MANUFACTURING  ENTERPRISE." 
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DYNAMIC  HUMAN  DlRf'C TLD 
COMPUTER  AIDED  AClIVdY  MODEL 


•»»<  :>um  S 


INSTRUCTIONAL  OBJECTIVE:  To  familiarize  executive  management 

with  other  major  U.S.  act" vi ties  cor- 
curri  rig  with  1  CAM 1  s  cente'-  tccsS  f 
integrated  system  architecture  arc 
da  ta bases 


NARRATION:  "COMPUTER-AIDED  MANUFACTURING  -  INTERNATIONAL  (CAM-I 
IS  A  NON-PROFIT  RESEARCH  ORGANIZATION  HEADQUARTERED 
IN  ARLINGTON,  TEXAS.  CAM-i  IS  CONSTITUTED  5Y  A  :_AR3Z 
NUMBER  OF  INSTITUTIONS  FROM  INDUSTRY  AND  ACADEMIA  ON 

A  WORLD-WIDE  BASIS. 

"THIS  CAM-I  "DYNAMIC  HUMAN  DIRECTED  COMPUTER-AIDED 
ACTIVITY  MODEL"  WAS  DEVELOPED  INDEPENDENTLY  FROM  THE 
ICAM  PROGRAM'S  ACTIVITIES.  PLEASE  NOTE,  HOWEVER. 
THAT  THE  CENTRAL  FOCUS  OF  THE  CAM-I  LOGO  IS  ALSO 
'RELATED  DATABASES'.' 
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INSTRUCTIONAL  OBJECTIVE:  To  familiarize  executive  management 

with  other  major  U.S.  activities  con¬ 
curring  with  ICAM's  center  focus  on 
integrated  system  architecture  and 
integrated  databases. 


NARRATION:  "THE  SOCIETY  OF  MANUFACTURING  ENGINEER'S  COMPUTE-.  AND 
AUTOMATED  SYSTEMS  ASSOCIATION  (SME  CASA)  REuENTLY 
PUBLISHED  THIS  LOGO  DEVELOPED  BY  ITS  TECHNICAL 
COUNCIL  AND  APPROVED  BY  ITS  BOARD  OF  DIRECTORS. 

"THE  PURPOSE  OF  THE  LOGO  WAS  TO  ASSIST  IN  PLANNING 
COMPUTER  INTEGRATED  MANUFACTURING  (CIM)  PROGRAMS. 

"PLEASE  NOTE  THAT,  LIKE  ICAM,  SME  CASA  ALSO  SEES 
INTEGRATED  SYSTEMS  ARCHITECTURE  AND  COMMON  DATABASES 
AS  THE  CENTRAL  FOCUS  REQUIRED  FOR  FUTURE  FACTORY 
INTEGRATION." 
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COMMON  TERMINOLOGY 


•  FRAMEWORK 

•  ARCHITECTURE 

•  STRUCTURE 

•  ’BLUE  PRINT* 

•  'ROAD  MAP' 


INSTRUCTIONAL  OBJECTIVE:  To  familiarize  executive  level  manage¬ 
ment  with  the  commonly  used  terminology 
relative  to  "frameworks"  and  'archi¬ 
tectures  . " 


NARRATION:  "IN  SUMMARY,  ICAM,  CAM-I,  AND  SME  CASA  HAVE  AL 
ARRIVED  AT  THE  SAME  CONCLUSION  ----  AN  INTEGRA" 
MANUFACTURING  SYSTEM  ARCHITECTURE,  COUPLED  W;TH  INTE¬ 
GRATED  DATABASES,  IS  THE  CENTER  FOCUS  OF  EXECUTIVE 
MANAGEMENT'S  "TOP-DOWN"  PLANNING  AND  CONTROL  NEEDS. 

"EFFORTS  SUCH  AS  THESE  ARE  NOW  GENERATING  A  MORE 
COMMON  UNDERSTANDING  RELATIVE  TO  THE  USE  OF  FRAME¬ 
WORKS  AND  ARCHITECTURES." 


CJ  f 
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FACTORY  OF  THE 
FUTURE  FRAMEWORK 


CUSTOMfR  T £  CUKO'-  OGIC  AL  RBSOUflCJ  PRODUCIION  PROOUC  T 

INTERFACES  PROOUCT  SUPPLY  ANO  SUPPORT 

REQUIREMENTS  OtUVf«Y 


INSTRUCTIONAL  OBJECTIVE-  To  orient  executive  level  management  to 

the  scope  of  the  Air  Force's  Factory  of 
the  Future  Framework  Project. 


NARRATION:  "THE  I  CAM  PROGRAM'S  FACTORY  OF  THE  FUTURE  PROJECT  IS 
DIRECTED  SPECIFICALLY  AT  DEVELOPING  AN  OVERALL  CON¬ 
CEPTUAL  FRAMEWORK  TARGETTED  AT  THE  1985  -  1990  TIME 
FRAME.  THIS  ICAM  FRAMEWORK  PROJECT  TASK  HAS  TWO 
MAJOR  OBJECTIVES: 

0  TO  ESTABLISH  AN  OVERALL  CONCEPTUAL  FRAMEWORK 
FOR  THE  AEROSPACE  FACTORY  OF  THE  FUTURE  WHICH 
INCLUDES  MULTI-PURPOSE  PRODUCTION  CENTERS 
(I.E.,  MACHINING,  COMPOSITES,  SHEET  METAL, 
ELECTRONICS  AND  ASSEMBLY. 

0  TO  DEVELOP  AND  DEFINE  A  STRATEGY  FOR 
ACHIEVING  A  COMPUTER  INTEGRATED  MANUFACTURING 
(CIM)  FRAMEWORK  THAT  INTEGRATES,  INTERFACES 
AND  INTERACTS  ALL  MAJOR  ACTIVITIES  AND 
SYSTEMS. 

"THE  ICAM  FACTORY  OF  THE  FUTURE  FRAMEWORK,  BEING 
DEVELOPED  BY  THE  VOUGHT  CORPORATION  AND  A  SUPPORTING 
COALITION  OF  COMPANIES,  INCORPORATED  THIS  PICTORIAL 
VIEW  OF  RESOURCE  MANAGEMENT  INTO  THE  APPROVED  PROJECT 
SCOPING  DOCUMENT. 
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"OTHER  CURRENT  AIR  FORCE  PROGRAMS  ARE  ADDRESSING  THE 
DESIGN  AND  DEMONSTRATION  OF  INTEGRATED  FACTORY  FLOOR 
CENTERS.  THESE  CENTERS  WILL  BECOME  A  PART  OF  THE 
FACTORY  OF  THE  FUTURE  FRAMEWORK. 

"THE  FACTORY  OF  THE  FUTURE  FRAMEWORK  WILL  ALSO 
ADDRESS  MARKETING,  DESIGN  AND  MANUFACTURING 
ENGINEERING,  ACQUISITION  AND  CONTROL  OF  RESOURCES  AND 
LOGISTICS  SUPPORT.  THESE  FUNCTIONS  CAN  ALSO  BE 
VIEWED  AS  CENTER-CELL-STATION  STRUCTURES  THAT  ARE 
INTEGRATED  WITH  THE  PRODUCTION  CENTERS  THROUGH  A 
FACTORY  LEVEL  MANAGEMENT  SYSTEM  STRUCTURE." 

(CONDUCT  A  BRIEF  WALKTHROUGH  REVIEW  OF  THE  DA “A  CON¬ 
TAINED  ON  THE  CHART.) 


FTRliOAlOOOOU 
6  Septemoer  1963 


Factory  of  the  Future  Framework 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  use  of  ICAM  IDEF 
methodologies  on  the  Factory  Of  The 
Future  contract. 


NARRATION:  "THIS  IDEFg  DIAGRAM  DEVELOPED  BY  THE  VOUGHT  COALITION 
PORTRAYS  THE  SIX  BASIC  FUNCTIONS  WE  REVIEWED  ON  THE 
LAST  CHART.  OUR  INTENT  TODAY  IS  NOT  TO  COMPLETELY 
REVIEW  ALL  OF  THE  DETAILS  SHOWN,  BUT  TO  ILLUSTRATE  A 
HIGHER  ORGANIZATIONAL  LEVEL  USE  OF  THEIR  ICAM  PLAN¬ 
NING  AND  ANALYTICAL  TOOLS. 

"PLEASE  NOTE  THAT  THE  MANAGEMENT  OF  RESOURCES,  DE¬ 
NOTED  HERE  AS  "MANAGE  FACTORY  OF  THE  FUTURE,"  IS 
CONTROLLED  BY  BOTH  THE  ENTERPRISE'S  STRATEGIC  BUSI¬ 
NESS  PLAN  AND  CUSTOMER  REQUIREMENTS  SUCH  AS: 
REQUESTS  FOR  PROPOSALS  (RFP) ,  ORDERS  AND  REQUESTS  FOR 
QUOTATIONS  (RFQ) .  THE  TWO  OUTPUTS  OF  THIS  MANAGEMENT 
FUNCTION  ARE  ORGANIZATIONS  AND  INFORMATION. 

"FURTHER  DECOMPOSITION  OF  EACH  OF  THESE  FUNCTIONAL 
ACTIVITIES  WILL  HELP  PROVIDE  A  "STANDARD  FOR  COMMUNI¬ 
CATION"  IN  PLANNING  FOR  FUTURE  TECHNOLOGY  MODERNI¬ 
ZATION  ACTIVITIES." 
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FACTORY  OF  THE 
FUTURE  FRAMEWORK 
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INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  further  planned  decomposition  of  tre 
Factory  Of  The  Future  Framework. 


NARRATION:  "LISTED  BELOW  EACH  OF  THE  TOP-LEVEL  FUNCTIONS  WE  JUST 
ON  THE  IDEFq  DIAGRAM,  WE  FIND  THE  DECOMPOSITION  OF 
MANY  OTHER  BUSINESS  FUNCTIONS  AND  ACTIVITIES. 

"AGAIN,  OUR  PURPOSE  TODAY  IS  JUST  TO  ORIENT  YOU  TC 
THIS  FUTURE  POTENTIAL  APPLICATION  OF  ICAM  PLANNING 
AND  ANALYTICAL  TOOLS." 

(BRIEFLY  REVIEW  THE  MAJOR  FUNCTIONS  AND  ACTIVITIES 
SHOWN  ON  THE  CHART.) 


FTRiiOAlOGOOU 
8  Septemoer  1983 


CAPITAL  vs.  RETURN  ON  INVESTMENT  (ROD 


INSTRUCTIONAL  OBJECTIVE:  To  further  orient  executive  management 

that  the  ICAM  planni ng/analytica i  tools 
can  be  focused  on  asset  management. 


NARRATION:  "THE  FACTORY  OF  THE  FUTURE  CONTRACT  IS  ALSO 
MAINTAINING  A  FOCUS  ON  THE  FACT  THAT  EXECUTIVE 
MANAGEMENT'S  PRIMARY  MOTIVATION  IS  AMD  SHOULD  BE  THE 
EFFICIENT  USE  OF  CAPITAL. 

"THIS  ASSET  MANAGEMENT  RETURN  ON  INVESTMENT  (ROT 
FORMULA  IS  BEING  USED  AS  A  PLANNING  TOOL  BY  TH 
COALITION.  THIS  EMPHASIS  IS  DIRECTLY  RELATED  *0  TH 

1980  DEPARTMENT  OF  DEFENSE  DoD  "STATEMENT  OF  PRINCI¬ 
PLES  FOR  THE  DoD  MANUFACTURING  TECHNOLOGY  PROGRAM.  ‘ 

"THIS  STATEMENT  OF  PRINCIPLES,  APPROVED  AND  ISSUED  TO 
ALL  DEFENSE  AGENCIES,  STATES  THE  FOLLOWING  RELATIVE 
TO  "ROI  CONSCIOUSNESS": 

"A  OEEPER  AND  MORE  EXPLICIT  CONSCIOUSNESS  OF 
RETURN  ON  INVESTMENT  MUST  BE  DEVELOPED  AND  USED 
BY  ALL  LEVELS  OF  MANAGEMENT  OF  THE  MANUFACTURING 
TECHNOLOGY  PROGRAM.  WE  MUST  ASSURE  ’HE  HI  Sr 
LEVERAGE  RETURN  ON  INVESTMENT  POTENTIAL  OF  ’HE 
DoD  MANUFACTURING  TECHNOLOGY  ?°CGRA,M  IS 
REALIZED. " 


UJ  liJ 
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INVENTORY  “TIME  IN  SHOP” 
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INSTRUCTIONAL  OBJECTIVE:  To  farther  orient  executive  management 

that  the  ICAM  p'lanmng/anaiytical  tools 
are  focused  on  asset  management. 


NARRATION:  "FOR  EXAMPLE,  LET’S  BRIEFLY  FOCUS  ON  "HE  SUBJECT  CF 
INVENTORY  MANGEMENT." 

"LOOKING  AT  THE  PROBLEM  FROM  THE  VIEWPOINT  OF  TH 
INVENTORY  MATERIAL,  THE  TIME  ACTUALLY  SPENT  ON 
MACHINE  (OR  BEING  ASSEMBLED;  IS  ACTUALLY  FIVE  BERGEN 
OF  THE  TIME  BETWEEN  THE  RECEIVING  DOCK  AND  DR0DUC~ 

SHIPMENT. 

"A  CLOSER  EXAMINATION  SHOWS  THAT  ONlY  30  OF  "HE  FIVE 
PERCENT  IS  ACTUALLY  IN  PKQC'JCTIVE  WORK.  "HE 
REMAINING  70  PERCENT  IS  POSITIONING,  LOADING  AND/OR 

GAUGING. 

"THTS  MEANS  THAT  APPROXIMATES i  ONE  AND  ONE-HALF  PER¬ 
CENT  OF  THE  MATERIALS  "TIME  IN  SHOP"  10  ACTUALLY 
SPENT  IN  PRODUCTIVE  WORK.  IN  THE  PAST,  HOWEVER,  WE 
HAVE  TENDED  TO  FOCUS  CUR  ATTENTION  ENTIRELY  ON  'PRO¬ 
CESS  TEHNOLOGY"  AND  THAT  HAS  RESULTED  IN  "ISLANDS  OF 
PROCESS  TECHNOLOGY. 

"AS  STATED  EARLY  IN  GUP  PRESENTATI ON,  WE  BELIEVE  WE 
MUST  CHANGE  THE  FOCUS  CF  OOP.  -E  ■  'URGE  EXPENDITURES 
WHILE  STILL  PURSUING  IMPROVEMENTS  IN  ’ PROCESS 

TECHNOLOGY’ 
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TIME  MANAGEMENT 


INSTRUCTIONAL  OBJECTIVE:  To  further  orient  executive  management 

that  the  ICAM  planning/analytical  tools 
can  be  focused  on  asset  management. 


NARRATION:  "THE  ICAM  PROGRAM'S  "INTEGRATED  PLANNING  AND 
SCHEDULING  (IPS)  PROJECT"  HAS  EFFICIENT  TIME  MANAGE¬ 
MENT  AS  ONE  OF  ITS  OBJECTIVES. 

"THIS  CHART  SHOWS  THE  "AS- IS"  NODE  INDEX  FROM  THE 
GENERIC  MANUFACTURING  ARCHITECTURE  THAT  IS  THE  FOCUS 
OF  THE  TPS  PROJECT.  IPS  IS  DEVELOPING  AND  WILL 
PROVIDE  AN  IMPROVED  TIME  MANAGEMENT  SYSTEM  FOR  THE 
AEROSPACE  FACTORY  OF  THE  FUTURE." 
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INFORMATICS  PLVCUhf  V.  AND  HUMAN 
RESOURCE  K'AhAijEK'&N  T 


^  rR.iOAioooou 
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•  THE  PRODUCT  OF  AN*  FMFLOYtF  CMA  r  DOES  NOT 
LAY  HANDS  ON  rut  HARDWARE  PRODUCT  IS  DATA 
AND  OR  DECISIONS 

•  EMPLOYEE  PARTICIPATION-  IS  DEPENDENT  UPON 
KNOWLEDGE  OF  T>i£IR  SURROUNDING  ENVIRONMENT 
AND  CONTRIBUTION  GE  HIE  IK  Hal  A 

•  QJeam  Management  OjecHMOues  offer  an 

EXPLOSIVE  IMPACT  ON  PRODUCTIVITY 

•  TMT  STRUCTURED  METHOOOLOGIE  a  CHANNEL  THIS 
ENERGY  TOWARD  "TOP  DOWN'  PLANNING  GCALS 


INSTRUCTIONAL  OBJECTIVE: 


further  anonas i ze  to  executive 
tut  *  acei:  .  •• '  i.D.st  use  of  the  I  CAM 
p ; aniviDc.  aiio  cnal vt'eal  tools  will  oe 
benef  icia’  to  tnei  **  c  ream- cation. 


NARRATION:  "THE  LINKAGE  OF  INF??WA7 ION  RESOURCE  MANAGEMENT  AND 
HUMAN  RESOURCE  MANACCME.V’  IS  AST  BEGINNING  TO  BE 
UNDERSTOOD.  fOU  ■*  I S  I.  i&'  VaBL  Y  'HERE FORE .  AGREE  WITH 
THE  FIRST  TWO  OBSERVATIONS  ON  THIS  CHART: 

"THE  PRODUCT  Of  ANY  EMPLOYEE  THAT  DOES  NOT  LAY 
HANDS  ON  THE  HARDWARE  PRODUCT  IS  DATA  AND  SCR 
DECISIONS. 

"EMPLOYEE  ' r •  .  .  T  '  .  'v  IS  DEPENDENT  UPON 
KNOWLEDGE  OF  THEIR  SJf POUNCING  ENVIRONMENT  AND 
CONTRIBUTION  JTTj-EIR  “.•VTA. . 

"SUCCESSFUL  "QUALITY  CIRCLE"  PROGRAMS  IN  T HE  UNITED 
STATES  HAVE  HIGHLiGHTED  THE  ABOVE  ASSERTIONS. 

"IN  ADDITION,  EXPERIENCE  BY  SUCCESSFUL  I0EF  METHOD¬ 
OLOGY  MODELING  TEAMS  HAVE  DEMONSTRATED  THE  LAS'  TWC 
ASSERTIONS: 

"TEAM  MANAGEMt.N'  TEChNI  TOES  OFFER  AN  EXPLOSIVE 
IMPACT  ON  PRODUCTIVITY. 


"TMT  STRUCTURED  '■’E'HODOL  I G I  £ 5  CHANNEi 
ENERGY  TOWARD  "TOp-JCWN"  “CANNING  GCALS. 


FTR1IQ4100GGU 
8  SeptemDer  1983 


TEAM  MANAGEMENT  TECHNIQUES  (TMT) 


•  PROJECT  DEFINITION 

•  ASSIGN  PROJECT  TEAMS 

•  SELECT  TEAM  MEMBERS 

•  MANAGE  TEAM  MEETINGS 

•  STRUCTURED  ANALYTICAL  INTEGRATION  TOOLS 

•  IDEF0  FUNCTION/ACTIVITY  MODELS 

•  IDEF.  INFORMATION  MODELS 

•  IDEF  DYNAMICS  MODELS 

•  COST  DRIVER  ANALYSIS  (COST  MODELS) 

•  ANTICIPATE  FUTURE  PROBLEMS 


INSTRUCTIONAL  OBJECTIVE:  To  farther  emphasize  to  executive 

management  that  use  of  the  ICAM 
planning  and  analytical  tools  will  Oe 
beneficial  to  their  organization. 


NARRATION:  "THESE  IDEF  MODELING  TEAMS,  LIKE  ALL  OTHER  GROUP 
DYNAMICS,  ACTIVITIES,  ARE  VERY  DEPENDENT  UPON  CARE¬ 
FUL  PROJECT  DEFINITION,  ASSIGNMENT  OF  TEAM  MEMBERS  ON 
A  VERY  SELECTIVE  BASIS,  THE  ABILITY  OF  THE  PROJECT 
MANAGER  TO  MANAGE  TEAMS,  AND  THE  PROPER  USE  OF  THE 
ICAM  DEVELOPED  STRUCTURED  IDEF  ANALYTICAL  INTEGRATION 
TOOLS. 

"WHEN  APPLIED  TO  TECHNOLOGY  MODERNIZATION  PROJECTS, 
IT  IS  ALSO  RECOMMENDED  THAT  SOME  TRAINING  BE  PROVIDED 
TO  THE  PROJECT  TEAM  RELATIVE  TO  COST  DRIVER  ANALYSIS 
TECHNIQUES  IN  ORDER  TO  DEVELOP  COST  PERFORMANCE 
MODELS  THAT  CORRESPOND  WITH  THE  OTHER  IDEF  MODELS. 

"FREQUENTLY  THE  FUNCTIONING  OF  THESE  TEAMS  WILL 
IDENTIFY  ANTICIPATED  FUTURE  PROBLEMS  THEREBY 
AVOIDING  COSTLY  IMPACTS." 
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INSTRUCTIONAL  OBJECTIVE: 


oar..?  'e;r: 
plannlnc  jr 
Dene* I  cl  a  : 


enc'vs're  to  executive 
•••.*.  js>i  of  the  I  CAM 
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r  ;r*qani  oat  ion  . 


NARRATION:  "THIS  INFORMATION  PESCv-’CE  MANAGEMENT  "ORCHES'RA'CR 
CARTOON  ILLUSTRATES  OOP  MANAGEMENT  PREMISE  FOR  TrI 
FACTORY  OF  THE  -UTURE. 


"THE  SHEET  MUSIS  OS 'VS  RE  AC  ;SY  '■  E  'COMPUTER  SnSED 
INFORMATION  SYS 'EM  .  13. S.  SO  .DOCTOR  '  IS  COMPOSED  OF 
IDEFO  FUNCTION  MODE.  DIAGRAMS .  THE  IDEFi  INFORMATION 
MODEL  DATA  STRUCTURE  PERFORMS  AS  THE*  CONDUCTOR'S 
"INTEGRATION  TOOL"  T*'  ORCHESTRATE  THE  ACTIVITIES  OF 
ALL  OF  THE  VARIOUS  ORGANIZATIONAL  FUNCTIONS 
PORTRAYED. 


"FUNCTIONS  ANO  ACTIVITIES  CONTROLLED  BY  MANAGEMEN" 
INFORMATION  WILL  CONST: 7 _"L  THE  FACTORY  OF  'HE 
FUTURE'S  INTEGRATED  DA. ABASE. 


"LET'S  BRIEFLY  WALKTHROUGH  -  H'-  PCTUETICAL  "TOP-DOWN" 
APPLICATION  OF  TH.S  PHILOSOPHY." 


Strategic  Business  ly]Mir  plan 
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INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  potential  application 
of  ICAM  planning  and  analytical  tools 
to  everyday  business  requi rements . 


NARRATION: 


"LET'S  ASSUME  THAT  OUR  HYPOTHETICAL  ORGANIZATION  HAS 
IN  PLACE  A  STRATEGIC  BUSINESS  PLANNING  SYSTEM.  LET' 
ALSO  ASSUME  THAT  ALL  OF  THE  POLICIES  ILLUSTRATED  HER 
ARE  CLEARLY  DELINEATED  IN  THIS  STRATEGIC  3USINES 
PLAN  OUTLINING  THE  ORGANIZATION'S  PLANNED  DIRECTION 
FOR  THE  NEXT  FIVE  TO  TEN  YEARS. 


"UP  UNTIL  VERY  RECENTLY,  OUR  HYPOTHETICAL  ORGANI¬ 
ZATION  PROBABLY  FOCUSED  ITS  STRATEGIC  PLANNING  CNLV 
ON  THE  POLICY  AREAS  OF  THE  MARKETPLACE,  FINANCIAL 
POLICY,  AND  TECHNOLOGY  AS  IT  RELATED  TO  THE  ORGANI¬ 
ZATION'S  PRODUCTS.  MORE  RECENTLY,  HOWEVER,  EXTERNAL 
AND  INTERNAL  ENVIRONMENTAL  PRESSURES  HAVE  FOCUSED 
GENERAL  MANAGER'S  AND  HIS  TCP  FUNCTIONAL  STAFF'S 
ATTENTION  ON  THE  OTHER  FOUR  AREAS  REQUIRING  POLICY 
DEFINITION  (I.E.,  HUMAN  RESOURCES.  QUALITY  ASSURANCE, 
MANUFACTURING  TECHNOLOGY  AND  INFORMATION  RESOURCES. 


"LET'S  ALSO  ASSUME  THAT  THE  PROGRESSIVE  MANAGEMENT  CF 
OUR  HYPOTHETICAL  ORGANIZATION  RECOGNIZES  THAT  BETWEEN 
FORTY  AND  SIXTY  PERCENT  OF  ITS  PRODUCT  COST  IS 
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FTRlluRl ODIJOU 
b  Septemoer  19b3 


GENERATED  BY  ITS  SUPPLIERS  AND  CONTRACTORS.  TrE 
ORGANIZATION  MUST,  THEREFORE,  ESTABLISH  AND  MAINTAIN 
A  MANUFACTURING  TECHNOLOGY  POLICY  RELATIVE  T0  ITS 
MAJOR  SUPPLIERS. 

"PLEASE  NOTE  THAT  THE  TWO-WAY  ARROWS  INDICATE  AN 
ITERATIVE  PROCESS  DURING  PLAN  DEVELOPMENT  AND 
MAINTENANCE." 


[T)actical  Operations  (p)lan(s) 
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INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  potential  application 
of  ICAM  planning  and  analytical  tools 
to  everyday  business  requi rements . 


NARRATION:  "ONCE  OUR  HYPOTHETICAL  ORGANIZATION  HAS  APPROVED  ITS 
SBU  PLAN,  EACH  INDIVIDUAL  FUNCTIONAL  TOP  MANAGER  IS 
EXPECTED  TO  WORK  TOGETHER  WITH  HIS  PEERS  TO  DEVELOP 
TACTICAL  OPERATIONS  PLANS  FOR  THEIR  RESPECTIVE  ORGA¬ 
NIZATIONS. 

"OUR  TACTICAL  OPERATIONS  PLAN  IS  FOCUSED  ON  A  MUCH 
SHORTER  TIME  SPAN  THAT  THE  SBU  PLAN,  PERHAPS  ONLY  ONE 
TO  TWO  YEARS. 

"AT  THIS  LEVEL  OF  OUR  PLANNING,  WE  ARE,  HOWEVER, 
PUTTING  FORCES  INTO  MOTION  TO  EXPEND  THE  PRECIOUS 
RESOURCES  OF  CAPITAL,  TIME,  HUMAN  RESOURCES  AND 
INFORMATION. 

"IT  IS  AT  THIS  STAGE  THAT  OUR  REQUIREMENTS  ANALYSIS 
AND  PLANNING  MUST  TAKE  ON  EVEN  A  MORE  STRUCTURED 
APPROACH  TO  ASSURE  COMMUNICATION  AND  CONTROL.  AT 
THIS  LEVEL,  WE  ARE  MAKING  THE  SHORTER  RANGE  DECISIONS 
THAT  WILL  IMPACT  OVERALL  ORGANIZATIONAL  PERFORMANCE 
IN  THE  NEAR  TERM." 


2-172 


f'TRliG^iOOOOU 
o  Sep temper  1983 


(Information  [Resource  Management  plan 


FUNC  ^.NAL 


I^L 


HAMOA  AHfc 
Pi  AN 


COMMUMOA  fONSI 


L 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  potential  application 
of  ICAM  planning  and  analytical  tool' 
to  everyday  business  requi rements . 


NARRATION:  "AT  THIS  LEVEL  OF  OUR  HYPOTHETICAL  ORGANIZATION'S 
PLANNING,  WE  ARE  DEALING  WITH  THE  "NOW"  NEEDS  OF  OUR 
OPERATIONAL  ENVIRONMENT. 

"THE  MANAGEMENT  OBJECTIVES  AND  ACTION  PLANS 
ESTABLISHED  DURING  THE  TACTICAL  PLANNING  PHASE  ARE 
ACTUALLY  AT  THE  STAGE  OF  IMPLEMENTATION.  THERE  ARE 
PROBABLY  SENIOR  EXECUTIVE  QUARTERLY  MANAGEMENT 
REVIEWS  BEING  CONDUCTED  TO  ENSURE  ADHERENCE  TO  PLAN 
AND  TO  IDENTIFY  ANY  REQUIRED  CORRECTIVE  ACTIONS. 

"THIS  IS  THE  LEVEL  IN  OUR  FACTORY  OF  THE  FUTURE 
WHEREIN  COMPUTER  HARDWARE,  SOFTWARE  AND  COMMUNI¬ 
CATIONS  MUST  PROVIDE  EFFICIENT  MANAGEMENT  TOOLS  FOR 
MANAGING  DAY-TO-DAY  COMPUTER  INTEGRATION  MANUFAC¬ 
TURING  (CIM)  OPERATIONS." 


FTR110410000U 
8  Septemoer  1983 


INFORMATION  RESOURCE  MANAGEMENT  PROGRAM 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  potential  application 
of  ICAM  planning  and  analytical  tools 
to  everyday  business  requirements. 


NARRATION:  "IN  SUMMARY,  OUR  HYPOTHETICAL  ORGANIZATION  HAS  IN¬ 
STALLED  A  PROVISION  FOR  CONTINUOUS  ITERATIVE  "TOP- 
DOWN"  MANAGEMENT  DIRECTION  AT  ALL  LEVELS  OF  OUR 
FACTORY  OF  THE  FUTURE. 

"NOW  LET'S  TAKE  ANOTHER  VIEW  OF  OUR  EARLIER 
DISCUSSION  RELATIVE  TO  A  TECHNOLOGY  MODERNIZATION 
(TECH  MOD)  FRAMEWORK." 
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"PROCESSING  THESE  PROGRAM  MANAGE "ENT  CHAT 
OUR  PRIOR  PHASE  I  PLANNING  COULD  IMPACT 
OPERATIONS  PLAN  AND  INDIVIDUAL  TECH  MOD  I 


'‘CERTAINLY  ANY  SUCH  PHASE  I  IMPACTS  WOULD  AFFECT  EUR 
OVERALL  OPERATIONAL  INFORMATION  RESOURCE  MANAGEMENT 
PLAN. 


"IT  ALMOST  GOES  WITHOUT  SAYING,  THAT  WE  NOW  RECOGNIZE 
THAT  WE  MUST  PLACE  SIGNIFICANTLY  MORE  HUMAN  RESOURCE 
MANAGEMENT  EMPHASIS  ON  EDUCATION,  TRAINING  AND  'HE 
USE  OF  TEAM  MANAGEMENT  TECHNIQUES. 


"LET'S  TAKE  ANOTHER  GRAPHIC  VIEW  OF  WHAT  WE  ARE 
SAYING." 
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TECHNOLOGY  MODERNIZATION  FRAMEWORK 
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l  TECH  MOO 
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■IMPLEMENTATION 
COST  TRACKING 


EDUCATION  TRAINING  TEAM  MANAGEMENT  TECHNIQUES - 


'TOP-DOWN*  PROGRAM  MANAGEMENT/'BOTTOM-UP*  PROJECT  IMPl  EMFNTlON 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  trie  relationship  of  struc¬ 
tured  business  planning,  structured 
technology  moderni cation  planning,  arc 
the  use  of  the  structured  I  CAM 
pi anning/analy ti cal  tools. 


NARRATION:  "THE  ONLY  CHANGES  WE  HAVE  MADE  HERE  FROM  CUR  EARLIER 
"TECHNOLOGY  MODERNIZATION  FRAMEWORK"  DISCUSSION  ARE 
AS  FOLLOWS: 

"WE  RECOGNIZE  THE  NEED  TO  INSTITUTE  "TCP-DOWN" 
PROGRAM  MANAGEMENT  TECHNIQUES  WHILE 

IMPLEMENTING  OUR  "BOTTOM-UP"  TECHNOLOG ■ 
MODERNIZATION  PROJECTS.  THIS  "TOP-DOWN"  PROGRAM 
MANAGEMENT  MUST  BE  PERIODICALLY  REASSESSED  AS 
THE  EXECUTIVE  LEVEL  BUSINESS  PLANS  ARE  ITERATED. 

"WE  MUST  ALSO  RECOGNIZE,  IN  OUP  FACTORY  OF  ~HE 
FUTURE  PLANNING,  THAT  EACH  ANNUAL  S3U  PLAN  VA 7 
REVISE  PRIOR  OUTPUTS  OF  THE  STRATEGIC  PLANNING 
PHASE.  THESE  CHANGES,  COUPLED  WITH  AN  UP  DAT"  ED 
COMPUTER  INTEGRATED  MANUFACTURING  C I 
TECHNOLOGY  SURVEY,  COULD  CAUSE  REVISION  '0  0.= 

PRIOR  TECH  MOD  PROGRAM  PLANNING.  1 
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INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  level  management 

relative  to  the  relationship  of  struc¬ 
tured  business  planning,  structures 
technology  modernization  planning,  and 
the  use  of  the  structured  I  CAM 
planni ng/analytical  tools. 


NARRATION:  "INFORMATION  RESOURCE  MANAGEMENT  IS  KEY  TO  "TOP-DOWN “ 
PRODUCTIVITY  ENGINEERING. 

"OUR  PRODUCTIVITY  PROGRAMS,  CONSISTING  OF  PROGRAM 
MANAGEMENT,  SYSTEM  INTEGRATION  AND  INDIVIDUAL  ’Bur: 
MOD  PROJECTS,  MUST  3E  CLOSELY  LINKED  WITH  SLR  OVERAl.. 
"TOP-DOWN"  BUSINESS  PLANNING  ACTIVITIES. 

'THIS  ITERATIVE  PROCESS  IS  TOTALLY  DEPENDENT  .PIN 
EFFICIENT  INTEGRATION  AND  UTILIZATION  OF  CUR  HUMAN 
RESOURCES. 

"WE  SUBMIT  THAT  A  STRUCTURED  BUSINESS  PLANNING 
APPROACH,  COUPLED  WITH  THE  STRUCTURED  ICAM  PLANNING 
AND  ANALYTICAL  TOOLS,  WILL  MATERIALLY  ASSIST  YOU  IN 
THIS  PROCESS. 

"AS  WE  STATED  EARLIER,  WE  RECOGNIZE  THAT  THIS  ”AM 
MANAGEMENT  APPROACH  AT  ALL  LEVELS  OF  THE  ORGANIZATION 
WILL  SOMEWHAT  INCREASE  "FRONT-END"  COSTS  AND  IMP AC* 
SHORT-TERM  COST  PERFORMANCE.  WE  S’PQNGLY  BELIE  .'E , 
HOWEVER,  THAT  THESE  NEAR-TERM  COSTS  WILL  BE  PAID  2 AC- 
MANY  TIMES  OVER  IN  THE  LONG  TERM  BY  MUCK  I ‘-‘PROVED 
RETURN  OF  INVESTMENT  f RO II.' 
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SYSTEMATIC  APPLICATION  ol  COMPUTER  TECHNOLOGY 


IDEE,,  FUNCTION  MOOELS 


IDEF,  INFORMATION  MODELS 
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IDEF,  DYNAMICS  MOOELS 


'  -<h - 

EE3!EB> 


INSTRUCTIONAL  OBJECTIVE:  To  summarize  and  gain  executive  manage¬ 
ment  acceptance  of  ICAM  IDEF  planning 
and  analytical  tools. 


NARRATION:  'AS  A  RESULT  OF  HIS  ORGANIZATION'S  CIM  SURVEY,  TH 
GENERAL  MANAGER  OF  THE  FACTORY  OF  THE  FUTURE  SHCUL 
FIND  A  CATALOG  OF  PRODUCT  AND  PROCESS  TECHNOLOGIES  IN 
HIS  "MODERNIZATION  KIT"  THAT  WILL  BE  AVAILABLE  IN  THE 
1985  -  1990  TIME  FRAME. 

"THESE  TECHNOLOGIES  MAY  INVOLVE  EXOTIC  PROCESSES  AND 
HIGH-SPEED  INTEGRATED  CIRCUITS,  NEW  METALS  AND  COM¬ 
POSITES,  MOST  OF  THEM  PROBABLY  UTILIZING  SOPHISTI¬ 
CATED  COMPUTER  CONTROL  DEVICES. 

"AN  ABUNDANCE  OF  TECHNOLOGIES  ARE  AVAILABLE  TODAY  IN 
THE  LABORATORY  THAT  HAVE  NOT  YET  BEEN  ASSIMILATED 
INTO  MANUFACTURING.  THESE  LEADING-EDGE  CAPABILITIES 
ARE  EASIER  TO  CONCEIVE  AND  DESIGN  THAN  TO  IMPLEMENT 
IN  THE  FACTORY  OF  THE  FUTURE. 

"THE  STRATEGIC  PLANNING  THAT  DESCRIBES  THE  MARKET¬ 
PLACE  AND  THE  MARKET  NEEDS  WILL  DETERMINE  THE 
REQUIREMENTS  FOR  IMPLEMENTING  SPECIFIC  NEW  TECH¬ 
NOLOGIES.  CONSIDERATION  OF  HUMAN  RESOURCE  MANAGEMEV 
REQUIREMENTS  WILL  AID  US  IN  IMPLEMENTING  THESE 
TECHNOLOGIES. 


1  ' 
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"AGAIN.  IT  IS  THE  OPINION  OF  THE  ICAfl  ^CGRAM 
THE  SYSTEMATIC  APPLICATION  OF  COMPUTER  TZCHNCL I S 
UTILIZING  THE  ICAfl  IDEF  PLANNING  AND  ANALYTICAL  '00| 
WILL  FACILITATE  THIS  DIFFICULT  TRANSITION. 


r  iAaIuhIi. 
a  lifplt-niLL-i 


THE  OLD  WAY 


THE  NEW  WAY 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  the  need  to  exercise  caution  in 
implementing  new  technology. 


NARRATION:  "IN  CLOSING,  WE  BORROWED  THIS  CARTOON  FROM  ARTHUR 
LITTLE  TO  EXPRESS  A  BIT  OF  OPTIMISM  RELATIVE  TG 
INDUSTRIAL  FUTURE. 

"COMPUTER  TECHNOLOGY,  SYSTEMATICALLY  IMPLEMENTED 
UTILIZING  A  WELL  DEFINED  STRUCTURED  APPROACH,  CAN 
PROVIDE  INTEGRATED  DATABASES  WHICH  WILL  TEAR  DOWN  THE 
TRADITIONAL  ORGANIZATIONAL  WALLS  IN  OUR 
ORGANIZATIONS. 

"WE  MUST,  HOWEVER,  EXERCISE  CAUTION 


2-180 

1  i  1  .  v 


o  u 


THE  WRONG  WAY 


INSTRUCTIONAL  OBJECTIVE:  To  orient  executive  management  relative 

to  the  need  to  exercise  caution  in 
implementing  new  technology. 


NARRATION:  "UNLESS  EXECUTIVE  LEVEL  MANAGEMENT  BECOMES  INVOLVED 
AND  PROVIDES  SPECIFIC  "TOP-DOWN"  INTEGRATION  DIREC¬ 
TION  DURING  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROJECT  PLANNING  -  THIS  MAY  SE  OUR  END  RESULT. 


SUMMARY 


utr!-a 


•  THE  PROBLEM 

•  U  S.  PRODUCTIVITY  PERFORMANCE 

•  U.S.  INDUSTRY  AUTOMATION  TECHNOLOGY 

•  THE  SOLUTION 

•  INTEGRATED  COMPUTER  AIDED 
MANUFACTURING/TECH  MODS 

•  ICAM  ANALYTICAL/PLANNING  TOOLS 

•  INTEGRATED  STRATEGIC  PLANNING  & 
INFORMATION  RESOURCE 
MANAGEMENT  (IRM) 


INSTRUCTIONAL  OBJECTIVE:  To  summarize  trie  Executive  Overview 

presentation. 


NARRATION:  "IN  SUMMARY,  WE  WAVE  DISCUSSED  THE  PROBLEM  WI~h 

U.S.  PRODUCTIVITY  PERFORMANCE  AND  THE  DANGER  OF 
'JN INTEGRATED  IMPLEMENTATION  OF  AVAILABLE  TECHNOLOGY. 

"WE  HOPE  THAT  YOU  WILL  AGREE  WITH  US  THAT  THE  SOLU¬ 
TION  MAY  WELL  BE  INTEGRATED  COMPUTER-AIDED  MANUFAC¬ 
TURING  BASED  UPON  WELL  PLANNED  TECHNOLOGY  MODERNI¬ 
ZATION  PROGRAMS. 

"IT  IS  ALSO  HOPED  THAT  YOU  WILL  ALSO  CONCUR  THA"  THE 
ICAM  PROGRAM'S  ANALYTICAL  AND  PLANNING  TOOLS  WILL  3E 
OF  BENEFIT  TO  YOUR  ORGANIZATION  AND  TO  OTHERS 
THROUGHOUT  INDUSTRY.  WE  BLIEVE  THE  USE  OF  ICAM  ICE- 
METHODOLOGIES  AND  THE  RESULTING  ARCHITECTURES  WIL. 
FACILITATE  MANY  OF  YOUR  COMMUNICATION  PROBLEMS. 

“WE  ALSO  HOPE  THAT  OUR  LOOK-AHEAD  TO  THE  FACTORY  DF 
THE  FUTURE  WILL  PROVIDE  YOU  FOR  FOOD  FOR  THOUGH" 
RELATIVE  TO  YOUR  OWN  OPERATION.  PERHAPS  THE  LINKING 
OF  STRATEGIC  PLANNING  AND  INFORMATION  RESOURCE  MAN¬ 
AGEMENT  UTILIZING  A  "TOP-DOWN"  STRUCTURED  AP-RCAC- 
WILL  HELP  US  TURN  U.S.  INDUSTRY  AROUND. 

"WE  THANK  YOU  FOR  YOUR  TIME  AND  CONSIDERATE  A" "EC  ICC 
DURING  THIS  PRESENTATION.  ARE  THERE  ANY  FURTHER 
QUESTIONS"? 
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2.3  Tecnnoloqy  Transfer  Practitioner's  Presentation  Manual 

FOREWORD 

In  is  Presentation  Manual  is  pruviuec  to  help  teach  an  overview  if 
the  u.S.  Air  Force’s  Modernization  (TECH  MUD)  Program's  use  of  relates 
iitF  appi iCutiorn,,  concepts,  proceuures.  It  also  covers  the  use  of  cne 
resulting  architecture  and  planning  in  controlling  these  Technology 
Muuen iir.iiion  Programs  to  upgrade  the  u.S.  incustrial  base;. 

This  Presentation  Manual  provides  the  instructor  with  the 
presentation  materials  required  to  actually  conuuct  trie  course.  The 
instructor  also  will  have  received  a  "Train  the  Trainers"  Manual  which 
provides  a  step-by-step  process,  section-fcy-section,  cea line  with  the 
concepts  ana  procedures  of  IDEF0  function  modeling,  including  reading , 
authoring ,  commenting  on,  ana  iterating  IDEF0  function  moceis. 

2.3.1  Introduction 


This  is  an  instructor's  Presentation  Manual  intended  to  aic  tr.cse 
teacniny  an  overview  of  the  Air  Force  Manufacturing  Technology 
Modernization  (TECH  MOD)  Program's  use  of  reiatec  ICAM  IDEF;  Function 
Moaeiing  Methoaology.  The  instructor's  Practitioner's  "Train  the 
Trainers"  Manual  provides  the  elements  ana  an  orcer  of  presentation 
neeaea  in  teaching.  The  developing  of  style  is  left  to  the  incivicoai 
instructor . 


Tiiis  instructor’s  Presentation  Manual  consist  of  a  cuice  for 
conuuctiny  anu  presenting  a  practitioner's  level  briefing.  The 
instructor’s  Practitioner's  "Train  trie  Trainers"  Manual  provides  a 
step-by-step  text,  containing  the  objectives  and  procedures  to  be 
covered,  concepts,  ana  a  suggested  narration. 

The  course  materials  are  presented  in  a  standardized  format, 
divined  into  four  sections.  Each  page  is  composed  of  a  copy  of  the  foil, 
the  instructional  objective  that  must  be  covered  with  that  foil,  anc  a 
suygesteu  naration  that  may  be  followed  until  incivicual  styles  can  oe 
aevelopea. 

It  must  ue  mace  clear  from  the  start  that  the  ICAM  Definition 
Language  (IDEF)  requires  that  both  functions  ana  data  necessary  to  carry 
out  a  process  be  mooeled. 

The  IDEF0  Function  Modeling  Methodology  concerns  itself  with  the 
modeling  of  functions  along  with  the  data  those  functions  employ. 

Trie  IDEF0  Function  Mooel  is  composed  of  diagrams,  text,  anc 
glossary . 
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;Vtl!  Mi.tt  urine  anc  Commenting  role-*-  in:  re*'.;  i.i/.i!  i  lit  if--  af  I'  Lr.-1 
Function  Models  .tre  required  for  full  development  cf  e.n.i  rune,  tier  ;el 

because  or  tl.e  iterative  nature  of  the  IL€F0  methodology .  T: .Is  IhcFZ 
Training  Course  discusses  Authoring  Concepts  anu  Procedures  as  veil  at 
Commenting  Concepts  and  Proceoures,  respectively. 

Overall  planning  for  ana  concucting  of  actual  training  sessions  is 
almost  as  critical  to  accomplishing  participant  learning  objectives  a 
the  course  presentation  material.  Attention  must  be  given  to  piannin 
for  presentation  set-up,  pre-presentation,  presentation,  ana  post- 
presentation  activities. 

2.3. 1.1  Presentation  Set-Up 

2. 3. 1.1.1  Audio/Visual  Equipment: 

a)  Overheaa  vue  foil  projector 

b)  33mm  projector  (if  slices  are  used) 

2.3.1. 1.2  Audio/Visual  Aids: 

a)  Overhead  transparencies 

d)  33mm  color  transparencies  (when  slides  are  usea) 

c)  Training  materials  (hancouts  anc/or  manuals) 

2. 3. 1.1. 3  Room  Set-up: 

Everyone  must  be  in  hearing  and  seeing  cistance  of  the 
presentation. 

REMEMBER:  The  best  instructional  program  is  no  good  if  you 
can't  hear  and  see  it! 

2.3. 1.2  Pre-Presentation 


•  Review  ail  training  materials  beforehand  and  be  familiar 
with  them. 

•  Make  sure  room,  equipment,  ana  materials  are  all  in  oruer 
and  ready  to  go  when  you  are. 

REMEMBER:  Prior  planning  prevents  poor  performance'. 

•  Set  up  audio/visual  equipment. 

•  Get  auaio/visual  aids  ready  for  presentation. 
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a)  MdKt;  sure  all  overhead  transparencies  are  ir  tf.eir 
order  ijt  presentation. 

i  )  Mut-.e  sure  all  3‘mm  color  transparencies  (v.t  en  slices 
■  re  liH’i] )  ire  .111  tf.eir  cruel  of  presentation  a  no  tr  . :  t 
tfiey  are  all  placed  in  carousel  right-reading,  fa 
si  it  it-  lri  oaikwarus  01  upsioe  uown  can  throw  your 
whole  presentation  off  kilter). 

■  Handout  training  mater  is !  s : 

a)  rUEFu  Function  Modeling  Manual 

(Vol.  IV  -  AF WML- FR-fcl -4023 ) 

d)  Composite  Function  Model  of  "Manufacture  Product" 

(MFG0  -  Vol.  VII  -  AF WAl-T R-81 -4G23 ) 

c)  MFG0  hoce  Tree 

a)  DESdJ  Noce  Tree 

e)  1DEF  Kit  cover  Sheet 

f)  lUt'F  Forms 

g)  I UEF  Templates 

h)  Copies  of  Presentation  Materials 

(harmed  out  section  by  section  as  applicable) 

2. 3. 1.3  Presentation 

•  Give  introduction 

a)  Induce  purpose  one  viewpoint  of  presentation. 

j)  Set  atmospnere  conducive  to  learning. 

•  Go  ti  rou.,1  training  materials  step-oy-step. 

•  Use  peer  cross-referencing  method  to  check  for  understanding. 

PEER  CKGSb-REFERENClNG  NET  HOD 


a)  AsT  wno  unaerstanas  the  point  you've  just  presentee. 

P)  Ask  who  isn't  clear  about  it. 

c)  Ask  it  anyone  who  understands  the  point  can  explain 

it  to  those  who  don't. 
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NOTE:  If  you  don't  get  any  takers,  you  must  explain  it  over 
aqain,  if  possible,  in  different  terms. 

•  REMEMBER: 

Just  because  you've  presented  the  material  doesn't  mean  that 
everyone  has  understood  it. 

2. 3. 1.4  Post  Presentation 

•  Try  not  to  leave  any  question  unanswered.  If  you  don't 
know,  find  out,  and  write  or  call  with  the  answer. 

•  At  some  time,  a  sheet  could  be  filled  out  with  the  name, 
organization,  department,  phone  number,  etc.  of  those 
attending.  Get  sheet  typed  and  make  copies  to  give  to 
everyone.  Use  for: 

•  historical  record 

•  contact  sheet. 


2.3.2  ICAM  IDEF /Architecture 


USAF  MANUFACTURING 
TECHNOLOGY  PROGRAM 


A  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROGRAM  CONCEPT  FOR 

INTEGRATED  COMPUTER-AIDED  MANUFACTURING  (ICAM) 
ID  EF/ ARCHITECTURE  METHODOLOGY 


PRACTITIONER'S  PRESENTATION  MANUAL 


ARCHITECTURE 
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WHAT  IS  ICAM? 
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PURPOSE  OF  ICAM 
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COMPUTER  TECHNOLOGY 


STEM  ENGINEERING  METHOD 


PRODUCTIVITY 


ICAM  DEFINITION  -  IDEF 
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M:  1  RELATION 
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2.4 


8  bet  tO"  0  cl  j.'C~ 

Technology  Transfer  Practitioner's  "Train  tne  Trainers"  Manual 

FOREWORD 


This  Training  Manual  is  aesignec  tc  help  teach  an  overview  c*  t'  e 
U.S.  Air  Force's  Manufacturing  TECHnology  MODernization  (TECH  MOD) 
Program's  use  of  related  IDEF  applications,  concepts,  anc  procedures.  I 
also  covers  the  use  of  the  resulting  Architecture  in  planning  anc 
controlling  tnese  Manufacturing  Technology  Modernization  Programs  tc 
upgrace  the  U.S.  industrial  base. 

Tnis  training  manual  is  designed  to  give  tne  instructor  maxitun 
efficiency  in  training  manufacturing  personnel  by  employing  a  step-cy-st 
process,  section-by-section,  dealing  with  the  concepts  anc  procedures 
IDEFii  Function  Modeling,  inducing  reading ,  authoring,  commenting  on,  sr. 
iterating  IUEFU  Function  Moaels. 


TRAIN  THE  TRAINERS 


2.4.1  Introduction 


This  is  an  instructor's  manual  intended  to  aid  those  teaching  an 
overvew  of  the  Air  Force  Manufacturing  Technology  Modernization  (TECH 
MOD)  Program's  use  of  related  ICAM  IDEF0  Function  Moceling 
Methodology.  As  an  instructor's  manual,  it  provides  the  elements  anc  an 
order  of  presentation  needed  in  teaching.  The  developing  of  style  is 
left  to  the  individual  instructor. 

This  instructor's  manual  consists  of  a  guide  for  conducting  anc 
presenting  a  practitioner's-level  briefing;  a  set  of  overhead 
transparencies;  anc  a  step-by-step  text,  containing  the  objectives  cr 
procedures  to  be  covered,  concepts,  and  a  suggested  narration,  hanccut 
materials  ana  exercises. 

The  course  materials  are  presented  in  a  standardized  format, 
Giviaea  into  four  sections.  Each  page  is  composed  of  a  copy  of  the  foil 
tne  instructional  objective  that  must  be  covereu  with  that  foil,  arc  a 
suggested  narration  that  may  be  followed  until  indivicual  styles  can  be 
developed . 

It  must  be  made  clear  from  the  start  that  the  ICAM  Definition 
Language  (IDEF)  requires  that  both  functions  ana  data  necessary  tc  carry 
out  a  process  be  modeled. 

The  IDEFI2I  Function  Modeling  Methodology  concerns  itself  with  the 
modeling  of  functions  along  with  the  data  those  functions  employ. 

The  IUEF0  Function  Model  is  composed  of  diagrams,  text,  arc: 
glossary. 
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i hU  I ,  Hut  inu'jm;  .rfic  UiiiilliL-l  it  inn  rules  jf  .1 ;  r*".;  1.1  *.  i : . i  i  ;  r.  .. :  : 

fm  u;i  ii-n  Mi  a  tel  ,  ,.te  rucuiivi:  fur  t  u  1 1  oi.-veiuj-treni.  ■*  <  .  ««.r  rue  "i  r 
t  ei  .iuse  ut  tile  iterative  Mature  ut  the  jLtfd  ret!  udoituy.  T'  ,  1 . 
1  raining  1  burse  discusses  AuUn^riue  i.'jiii.epts  .if .u  t'rui  sour"'.  i .  *1-.  1  : 
l jiiiifientini;  Concepts  aou  Procedures ,  respectively  . 

Overall,  planning  for  and  concocting  of  actual  trainin'.;  sestitno 
almost  as  critical  to  accomplishing  participant  learning  cLjectives  j 
trie  course  presentation  material.  Attention  must  oe  given  tc  piamir, 
for  presentation  set-up,  pre-presentation,  presentation,  anc  pcst- 
present.ition  activities. 

2. 4. 1.1  Presentation  Set-Up 

2. 4. 1.1.1  Audio/Visual  Equipment: 

a)  Overhead  vue  foil  projector 

t;)  33mm  projector  (if  slices  are  usecj 

2. 4. 1.1. 2  Audio/Visual  Aids: 

a)  uverneao  transparencies 

b)  35mm  color  transparencies  (when  slides  are  used 

c)  lr.3ir.irn:  materials  (nancouts  ano/or  msnools) 

2. 4. 1.1. 3  Room  Set-up: 

Everyone  must  be  in  nearing  anc  seeing  distance  cf  the 
presentation. 

RE ME MEEK:  The  nest  instructional  program  is  no  ccoc  if 
can't  hear  and  see  it! 

2. 4. 1.2  Pre-Presentation 


•  Review  all  training  materials  beforehand  ana  oe  familiar 
with  them. 

•  Make  sure  room,  equipment,  anc  materials  are  all  in  crce 
ana  ready  to  go  when  you  are. 

REMEMBER:  Prior  planning  prevents  poor  performance! 

•  Set  up  audio/visual  equipment. 

•  Get  audio/visual  aids  ready  for  presentation. 


1 
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a)  Make  sure  all  overhead  transparencies  are  in  their 
order  of  presentation. 

b)  Make  sure  all  35mm  color  transparencies  ''when  slicer 

are  used)  are  in  their  order  of  presentation  sr'c  ""s" 
they  are  all  placed  in  carousel  right-readinn,  'a 
slide  in  backwards  or  upside  down  can  throw  vcur 
whole  presentation  off  kilter). 

•  Handout  training  materials: 

a)  IDEF0  Function  Modeling  Manual 
(Vol.  IV  -  AFWAL-TR-81-4023) 

b)  Composite  Function  Model  of  "Manufacture  Product" 

(MFG0  -  Vol.  VII  -  AFWAL-TR-81-4023) 

c)  MFG0  Node  Tree 

d)  DES0  Node  Tree 

e)  IDEF  Kit  Cover  Sheet 

f)  IDEF  Forms 

q)  IDEF  Templates 

h)  Copies  of  Presentation  Materials 

(Handed  out  section  by  section  as  applicable) 

2. 4. 1.3  Presentation 

•  Give  introduction 

a)  Include  purpose  and  viewpoint  of  presentation. 

b)  Set  atmosphere  conducive  to  learnino. 

•  Go  through  training  materials  step-by-step. 

t  Use  peer  cross-referencing  method  to  check  f r  _■  understanding. 

PEER  CROSS-REFERENCING  METHOD 

a)  Ask  who  understands  the  point  you've  just  presented. 

b)  Ask  who  isn't  clear  about  it. 

c)  Ask  if  anyone  who  understands  the  point  can  explain 

it  to  those  who  don't. 
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NOTE:  If  you  don*  t  get  any  takers,  you  must  explain  it  cvc- 
again,  if  possible,  in  different  terms. 

•  REMEMBER: 

Just  because  you've  presented  the  material  doesn't  mean  the 
everyone  has  understood  it. 

2.4.1 .4  Post  Presentation 

•  Try  not  to  leave  any  question  unanswered.  If  you  don't 
know,  find  out,  and  write  or  call  with  the  answer. 

•  At  some  time,  a  sheet  could  be  filled  out  with  the  name, 
organization,  department,  phone  number,  etc.  of  those 
attending.  Get  sheet  typed  and  make  copies  to  oive  to 
everyone.  Use  for: 

•  historical  record 

•  contact  sheet. 


2.4.2  ICAM  IDEF /Architecture 
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TITLE  SLIDE:  ICAM  IOEF/Archi tecture 

COURSE  OBJECTIVE:  Orient  and  educate  the  executive  level 

and  upper  mid-management  personnel 
relative  to  the  U.S.  Air  Force's 
Manufacturing  Technology  Modernization 
Program  and  the  U.S.  Air  Force's  ICAM 
planning  and  analytical  tools. 


NARRATION:  "THE  OBJECTIVE  OF  THIS  PRESENTATION  IS  TO  INTRODUCE 
ICAM  DEFINITION  METHODOLOGY  (IDEF)  AND  THE 

UTILIZATION  OF  THE  RESULTING  ARCHITECTURE  TO  IMPROVE 
MANUFACTURING  PRODUCTIVITY.  WE  WANT  TO  PROVIDE  YOU 
WITH  A  BASIC  UNDERSTANDING  OF  THE  CONCEPTS  AND  TOOLS 
TO  BE  USED  IN  PUTTING  TOGETHER  AND  MANAGING  A 
MANUFACTURING  TECHNOLOGY  MODERNIZATION  PROGRAM. 

"APPLICATIONS  OF  THE  MANUFACTURING  TECHNOLOGY 

MODERNIZATION  CONCEPT  INCLUDE: 

1.  ANALYZING  AND  IMPROVING  CURRENT  PLANNING  AND 
MANUFACTURING  ACTIVITIES 

2.  PUTTING  TOGETHER  AND  CARRYING  CUT  MANU¬ 
FACTURING  TECHNOLOGY  MODERNIZATION  PROPOSALS 

3.  MANAGING  PROGRAMS  USING  ICAM  TOOLS" 


r  IHliiyiiUU'JljU 
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IDEF  —ARCHITECTURE 


•  WHAT  IS  1C  AM  ? 

•  WHAT  IS  IDEF? 

•  HO  W  DOES  IDEF  RELA  TE 

TO  ARCHITECTURE  ? 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of 

ICAM/IDEF  Architecture. 


NARRATION:  "THIS  SEGMENT  OF  OUR  MANUFACTURING  TECHNOLOGY 
MODERNIZATION  PROGRAM  ADDRESSES  THESE  QUESTIONS: 

WHAT  IS  I  CAM? 

WHAT  IS  IDEF? 

HOW  DOES  IDEF  RELATE  TO  ARCHITECTURE?" 
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WHAT  IS  ICAM? 


1 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  introductory  break  to  the 

subject  of  ICAM. 


NARRATION:  "WHAT  IS  INTEGRATED  COMPUTER  AIDED  MANUFACTURING? 

(ICAM)  ICAM  IS  A  USAF  THRUST  USED  TO  COMBINE  THE 
POTENTIAL  OF  THE  COMPUTER,  INNOVATIVE  MANUFACTURING, 
AND  NEW  MANAGEMENT  CONCEPTS  TO  IMPROVE  PRODUCTIVITY, 
ON  ALL  LEVELS,  IN  AMERICAN  INDUSTRY." 
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I  C  AM 
INTEGRATED 

COMPUTER-AIDED  MANUFACTURING 


5  U 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understand! ng  of  the 

importance  placed  upon  the  manufac¬ 
turing  architecture  developed  using  the 
IDEF  methodologies. 


NARRATION:  “THIS  USAF  ICAM  LOGO  ILLUSTRATES  THE  IMPORTANCE 
PLACED  UPON  THE  MANUFACTURING  ARCHITECTURE  DEVELCPED 
BY  THE  IDEF  METHODOLOGIES  -  IT  IS  'HE  CENTER  PIECE  OF 
THE  PROGRAM  -  THE  BASIS  FOR  DEVELOPING  INTEGRATES 
DATABASES  AND  OATA  AUTOMATION. 

"THE  ICAM  LOGO  GRAPHICALLY  REPRESENTS  THE  DISCIPLINES 
OF  MANUFACTURING  THAT  MUST  BE  RECOGNIZED  AS  INTEGRAL 
PARTS  OF  MANUFACTURING.  THE  CONCENTRIC  PATTERN 
CAPTURES  THE  TRANSITION  FROM  THE  INNER  CIRCLE  THRUST 
AREAS  OF  CONCEPT  THROUGH  TO  THE  SHOP  FLOOR  AND 
FINALLY  TO  THE  PRODUCTION  LINE  FUNCTIONS  AT  THE  OUTER 
CIRCLE  AREAS." 
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PURPOSE  OF  ICAM 


IMPROVE 

PRODUCTIVITY 


I 

SYSTEMATIC  APPLICATION 
OP 

COMPUTER  TECHNOLOGY 
(MECHANISM) 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  I  CAM's 

purpose. 


NARRATION:  "THEREFORE  -  THE  OVERALL  PURPOSE  OF  ICAM  IS  TC 
IMPROVE  MANUFACTURING  PRODUCTIVITY  THROUGH  SYSTEMATIC 
APPLICATION  OF  COMPUTER  TECHNOLOGY.  THE  ICAM 
ARCHITECTURE  OR  FRAMEWORK  THAT  WE  WILL  BE  DISCUSSING 
IS  PREDICATED  ON  THIS  ’SYSTEMATIC  APPLICATION  OF 
COMPUTER  TECHNOLOGY.' 

"TO  IMPROVE  PRODUCTIVITY  THROUGH  THE  DEVELOPMENT  AND 
IMPLEMENTATION  OF  NEW  TECHNOLOGY,  WE  MUST  SYSTEMATI¬ 
CALLY  'PLAN  -  ORGANIZE  -  CONTROL  AND  COORDINATE' 
OATA.  HERE  WE  DEFINE  ICAM’S  FUNCTION  AS  IMPROVE  PRO¬ 
DUCTIVITY.  THE  MECHANISM  TO  'MAKE  IT  HAPPEN'  WILL  BE 
THE"  'SYSTEMATIC  APPLICATION  OF  COMPUTER  TECHNOLOGY'." 
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ICAM  APPROACH 

(CONTROL) 

COMMUNICATION  AND  ANALYSIS 

1 

IMPROVE 

PRODUCTIVITY 

f 

SYSTEMATIC  APPLICATION 

OP 

COMPUTER  TECHNOLOGY 
(MECHANISM) 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the  fact 

that  communication  and  analysis  is  the 
key  control to  improved  productivity. 


NARRATION:  "THE  ICAM  APPROACH  RECOGNIZES  THAT  MANUFACTURING  IS  A 
VERY  COMPLEX  ENVIRONMENT  COMPRISED  OF  MANY  PEOPLE, 
SYSTEMS,  AND  TECHNOLOGIES. 

"WHEN  WE  REFER  TO  'MANUFACTURING'  WE  ARE  RELATING  TO 
THE  'TOTAL  MANUFACTURING  ENTERPRISE',  INCLUDING  MAN¬ 
AGEMENT'S  'TOP-DOWN'  REQUIREMENTS  AS  WELL  AS  'BOTTOM- 
UP'  REQUIREMENTS  OF  THE  FACTORY  FLOOR. 

"TO  IMPROVE  PRODUCTIVITY,  A  COMMON  UNDERSTANDING  OF 
THE  PROBLEM  (EXISTING  MANUFACTURING)  AND  A  SOLUTION 
(FUTURE  MANUFACTURING)  IS  NECESSARY.  THIS  COMMON 
UNDERSTANDING  MUST  BE  COMMUNICATED  TO  AND  ANLYZED  BY 
MANY  DIFFERENT  PEOPLE  RANGING  FROM  THE  SHOP  FLOOR 
USER  TO  THE  MANUFACTURING  ANALYST,  TO  THE  SYSTEM 
DEVELOPER,  AND  FINALLY  ON  TO  MANAGEMENT." 
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OBJECTIVE  OF  ICAM 

(CONTROL) 

COMMUNICATION  AND  ANALYSIS 


MANUFACTURING 


(INPUT) 


IMPROVE 

PRODUCTIVITY 


INTEGRATED 
COMPUTER  AIDED 


MANUFACTURING 

(ICAM)  (OUTPUT) 


SYSTEMATIC  APPLICATION 

OP 

COMPUTER  TECHNOLOGY 
(MECHANISM) 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  tnat  by 

utilizing  manufacturing  as  an  ;nput,  we 
will  accompli sn  the  function  of 
improved  productivity  and  Output 
Integrated  Computer  Aided  Manufacturi no 
(ICAM). 


NARRATION:  "TO  SUMMARIZE  -  THE  ICAM  OBJECTIVE  IS: 

o  FUNCTION  -  IMPROVE  PRODUCTIVITY 

0  INPUT  -  EXISTING  MANUFACTURING 

0  CONTROL  -  COMMUNICATION  AND  ANALYSIS 

0  MECHANISM  -  SYSTEMATIC  APPLICATION  OF  COMPUTER 
TECHNOLOGY 

0  OUTPUT  -  INTEGRATED  COMPUTER  AIDED  MANUFACTURING 
(ICAM). 

ICAM  RECOGNIZES  THAT  PRODUCTIVITY  CAN  BE  IMPROVED  NOT 
JUST  THROUGH  THE  IMPLEMENTATION  OF  NE'w  MANUFACTURING 
TECHNOLOGY,  BUT  ALSO  THROUGH  THE  SUCCESSFUL 
INTEGRATION  OF  THAT  TECHNOLOGY  INTO  EXISTING 
MANUFACTURING." 
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OBJECTIVE  OF  ICAM 


(CONTROL) 


COMMUNICATION  AND  ANALYSIS 

i 


MANUFACTURING 

IMPROVE 

(INPUT) 

PRODUCTIVITY 

INTEGRATED 
COMPUTER  AIDED 

MANUFACTURING  * 

(ICAM)  (OUTpUT) 


4> 


SYSTEMATIC  APPLICATION 
OF 

COMPUTER  TECHNOLOGY 
(MECHANISM) 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  that  by 

utilizing  manufacturing  as  an  input,  we 
will  accomplish  the  function  of 
improved  productivity  and  outout 
Integrated  Computer  Aided  Manufacturi nc 
(ICAM). 


NARRATION:  "TO  SUMMARIZE  -  THE  ICAM  OBJECTIVE  IS: 

o  FUNCTION  -  IMPROVE  PRODUCTIVITY 

o  INPUT  -  EXISTING  MANUFACTURING 

0  CONTROL  -  COMMUNICATION  AND  ANALYSIS 

0  MECHANISM  -  SYSTEMATIC  APPLICATION  OF  COMPUTER 
TECHNOLOGY 

0  OUTPUT  -  INTEGRATED  COMPUTER  AIDED  MANUFACTURING 
(ICAM). 

ICAM  RECOGNIZES  THAT  PRODUCTIVITY  CAN  BE  IMPROVED  NOT 
JUST  THROUGH  THE  IMPLEMENTATION  OF  NEW  MANUFACTURING 
TECHNOLOGY,  BUT  ALSO  THROUGH  THE  SUCCESSFUL 
INTEGRATION  OF  THAT  TECHNOLOGY  INTO  EXISTING 
MANUFACTURING."  *' 
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IMPROVE  PRODUCTIVITY 


COMMUNICATION  AND  ANALYSIS 


t 


•vartUATlC  APPLICATION 

OP 

COMPUT1N  TCCMNOLOav 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the 

IDEFg  decomposition  process  and  the 
ICAM  life  cycle. 


NARRATION:  "LET'S  NOW  TAKE  AN  IDEFo  FUNCTION  ANALYSIS  APPROACH 
ANO  FURTHER  DECOMPOSE  (OR  BREAKDOWN)  THE  ICAM  LIFE 
CYCLE  MODEL  CONTEXT  WE  JUST  DEFINED  AND  DISCUSSED. 

"HERE  THE  ICAM  APPROACH  BEGINS  TO  TAKE  SHAPE.  ICAM 
HAS  ESTABLISHED  A  'SYSTEM  DEVELOPMENT  LIFE  CYCLE'  TO 
CONTROL  ITS  PROGRAM  -  UNDERSTAND  THE  PROBLEM,  FORMU¬ 
LATE  THE  SOLUTION,  BUILD  THE  SOLUTION,  AND  IMPLEMENT 
ThTSOLUTION. 

"EACH  IS  A  FUNDAMENTAL  'COMMUNICATION  AND  ANALYSIS' 
ACTIVITY  INVOLVED  IN  THE  TRANSITION  OF  EXISTING 
MANUFACTURING  TO  THE  FUTURE  ICAM." 
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IMPROVE  PRODUCTIVITY 
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INSTRUCTINAL  OBJECTIVE:  To  prov’ae  in  oncers  poncing  of  t.ne 

IDcFq  decomposition  process  and  the 
[CAM  life  cycle. 


NARRATION: 


"THE  ICAM  SYSTEM  DEV  EL  [AMENT  LIFE  CYCLE  IS  SIMILIAR 
TO  OTHER  SUCH  LIFE  CYCLES  EXCEPT  THAT  ICAM  RECOGNIZES 
THAT  THE  CURRENT  ENVIRONMENT  MUST  BE  STUDIED  IN 
DETAIL  TO  DETERMINE  Tr.E  NEEDS  OF  THAT  ENVIRONMENT  TO 
PERMIT  AN  IN-DEPTH  ’UNDERSTANDING  C.E.  PEOPLE, 
SYSTEMS,  AND  TECHNOLOGIES). 


THE  USE  OF  A  STRUCTURED  SYSTEM  DEFINITION  SUCH  AS  'HE 
USAF  ICAM/IDE"  METHODOLOGY  WILL  FACILITATE  BETTER 
UNDERSTANDING,  COMMUNICATION,  AND  ANALYSIS  OF  THE 
PROBLEM.  BY  EMPHASIZING  THE  'UNDERSTANDING  OF  THE 
PROBLEM1  PHASE,  ICAM  BELIEVES  THAT  THE  TOTAL  COST  IN 
TERMS  OF  TIME  AND  MONEY  FOR  SYSTEM  DEVELOPMENT  AND 
IMPLEMENTATION  WILL  BE  REDUCED,  RESULTING  IN  THE 
SUCCESSFUL  INTEGRATION  OF  NEW  TECHNOLOGY  IN’S 
EXISTING  MANUFACTURING. 

(TALK  THRU  CHART  DISCUSSING  FUNCTIONS,  INPUTS,  CON¬ 
TROLS,  OUTPUTS,  AND  MECHANISMS.) 
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IMPROVE  PRODUCTIVITY 


COMMUNICATION  AMO  ANALYSIS 


COMPUTM 

riCHNOlOQY 


10 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  example  of  how  the  use  of 

a  structured  system  definition  such  as 
thi  ICAM/IDEF  methodology  will  facili¬ 
tate  better  understanding,  communica¬ 
tion,  and  analysis  of  the  problem. 


NARRATION:  "AS  A  RESULT  OF  ANALYZING  THE  NEEDS  AND  DEFINING  THE 
REQUIREMENTS,  ALTERNATIVE  IMPROVEMENTS  CAN  3E 
CONSIDERED  (NEEDS  -  INPUT  REQUIREMENTS  -  CONTROL ,  . 

"THE  EXISTING  ENVIRONMENT  IS  MATCHED  AGAINST  THE 
NEEDS  TO  IDENTIFY  THE  IMPROVEMENTS  WHICH  CAN  3E 
EVALUATED  FOR  INCLUSION  IN  THE  'TO  BE'  FUTURE  DESIGN. 

"USING  A  STRUCTURED  SYSTEM  DEFINITION  METHOD  LIKE  THE 
IDEF  METHODOLOGY  FACILITATES  BETTER  UNDERSTANDING, 
COMMUNICATION,  AND  ANALYSIS  OF  THE  SOLUTION.  THE 
DESIGN  IS  THEN  CONSTRUCTED  AND  INTEGRATED  INTO 
EXISTING  MANUFACTURING,  RESULTING  IN  I  CAM! 
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WHAT  IS  IDEF? 


6ft*  i 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the  ICAM 

Definition  (IDEF)  method,  language  or 
technique. 


NARRATION:  ’IDEF,  THE  'ICAM  DEFINITION’  METHOD,  IS  A  STRUCTURED 

APPROACH  TO  A  MODELING  METHODOLOGY  WHOSE  PURPOSE  IS 
TO  GRAPHICALLY  CAPTURE  CHARACTERISTICS  OF  THE  MANU¬ 
FACTURING  FUNCTIONS,  INFORMATION  SUPPORT  FUNCTIONS, 
AND  THE  OYNAMICS  OF  THE  FUNCTION  AND  INFORMATION 
INTERACTION." 
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IDEF  -  A  SYSTEM 
DEFINITION  METHOD 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEFg  function 

modeling  methodology. 


NARRATION:  "AN  IDEFg  FUNCTION  MODEL  ANSWERS  SPECIFIC  QUESTIONS 
RELATIVE  TO  THE  BASIC  FUNCTIONAL  BREAKDOWN  OR  DECOM¬ 
POSITION  OF  THE  MANUFACTURING  ENTERPRISE." 
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IDEF0  -  FUNCTION  MODEL 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEFq  function 

modeling  methodology. 


NARRRATION:  "LET'S  CONSTRUCT  A  TOP  LEVEL  FUNCTION  MODEL  OF  A 
MANUFACTURING  ENTERPRISE'S  PRODUCTION  ACTIVITY: 

o  PLAN  MANUFACTURING 

o  PROVIDE  MATERIAL/RESOURCES 

o  PERFORM  MANUFACTURING 


"PLEASE  NOTE  THE  'KEY'  PROVIDED  TO  FACILITATE  YOUR 
UNDERSTANDING  THROUGH  THE  NEXT  STEPS  IN  OUR  MODEL 
CONSTRUCTION." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEFq  function 

modeling  methodology. 


NARRATION:  "WHAT  IS  BEING  TRANSFORMED  AND  WHAT  IS  THE  RESULT? 

HERE  WE  INPUT  'PRODUCT  DESIGN’  INTO  THE  FUNCTION  OF 
'PLAN  MANUFACTURING* 
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IDEF.  —  FUNCTION  MODEL 


UANUPACTURINQ  PLAN 

PROOUC T 
OC3K3M 

*1 

PLAN  UP Q 

* 

1 

! 

■-*0 


PROVtog 

uATinuia 

AMO 

NKtOUMCia 


MAfgHUca 


RESOURCES  ^ 


*  IIP  Oft 
upa. 


NOOOCT 

- ► 


t 

UHHlMM 


4  9  * 


INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  I DEFq  function 

modeling  methodology. 


NARRATION:  "OUR  PRODUCT  DESIGN  ‘INPUT'  IS  BEING  TRANSFORMED  INTO 
A  MANUFACTURING  PLAN  AND  EVENTUALLY  INTO  A  PRODUCT 
'OUTPUT' . 

"THE  'OUTPUT'  OF  THE  FUNCTION  'PROVIDE  MATERIALS  AND 
RESOURCES'  IS  'MATERIALS  AND  RESOURCES'. 

"IN  ORDER  TO  ACCOMPLISH  OUR  'PERFORM  MANUFACTURING' 
FUNCTION,  WE  MUST  'INPUT'  MATERIALS." 
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IDEE  -  FUNCTION  MODEL 


PROOUCT  REQUIREMENTS 


INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEFq  function 

modeling  methodology. 


NARRATION:  "WHAT  INFLUENCES  THESE  FUNCTIONS? 

'PLAN  MANUFACTURING'  IS  INFLUENCED  BY  'PRODUCT 
REQUIREMENTS'. 

'PROVIDE  MATERIALS  AND  RESOURCES'  AND  'PERFORM 
MANUFACTURING'  ARE  INFLUENCED  BY  THE  'MANUFACTURING 
PLAN ' . 

WHAT  IS  NECESSARY  TO  CARRY  OUT  THESE  FUNCTIONS? 

'PERFORM  MANUFACTURING'  REQUIRES  THE  MECHANISM  OF 
'RESOURCES'  SUCH  AS  EQUIPMENT,  TOOLS,  AND  PEOPLE. 

THE  OTHER  FUNCTIONS  REQUIRE  PEOPLE  -  PLANNERS  AND 
BUYERS." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  I DEFq  function 

modeling  methodology. 


NARRATION:  "HERE  WE  HAVE  CLEANED  UP  OUR  IDEFq  MODEL  DIAGRAM  FOR 
YOU  TO  ILLUSTRATE  THAT: 

IDEF  IS  USED  TO  PRODUCE  A  FUNCTION  MODEL 
PERSPECTIVE,  A  BLUEPRINT,  A  STRUCTURED 
DESCRIPTION  OF  WHAT  IS  BEING  PERFORMED. 

YOU  MAY  FURTHER  DECOMPOSE  EACH  OF  THESE 
FUNCTIONS  TO  PROVIDE  A  BREAKDOWN  TO  ANY 
DESIRED  LEVEL  OF  DETAIL,  THEREBY  PROVID¬ 
ING  A  FUNCTIONAL  ARCHITECTURE  OR  FRAME¬ 
WORK  OF  MANUFACTURING." 
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IDEF  -  A  SYSTEM 
DEFINITION  METHOD 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF^  information 

model i nq  methodology . 


NARRATION;  "THE  IOEFi  INFORMATION  MODEL  PROVIDES  AN  IN-DEPTH 
DESCRIPTION  OF  INFORMATION  8Y  FOCUSING  ON  THE  STRUC¬ 
TURE  OF  INFORMATION  IN  SUPPORT  OF  WHAT  IS  BEING 
PERFORMED. 

"WE  FEEL  THAT  THIS  MOOELING  PERSPECTIVE  IS  ABSOLUTELY 
ESSENTIAL  TO  THE  INTEGRATION  OF  IDEFq  FUNCTION  MODELS 
ANO  THE  DEVELOPMENT  OF  AN  INTEGRATED  DATABASE. 

"THE  lOEFx  INFORMATION  MODELS  ARE  PROVING  TO  BE 
ICAM'S  KEY  SYSTEM  INTEGRATION  TOOL." 


2-369 


"RiiOAlOOOOL 
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IDEF,  -  INFORMATION  MODEL 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  I DE F i  information 

modeling  methodology. 


NARRATION:  "AN  I DEF ^  INFORMATION  MODEL  CAN  ANSWER  SPECIFIC  QUES¬ 
TIONS  REGARDING  ANY  INFORMATION  ELEMENT  (ENTITY 
CLASS)  -  SOMETIMES  THE  IDEFi  MODEL  ANSWERS  QUESTIONS 
NOT  DEFINABLE  IN  IDEFq  FUNCTION  MODELS. 

"PLEASE  AGAIN  NOTE  THAT  WE  HAVE  PROVIDED  A  MODEL  KEY 
ON  EACH  OF  THESE  PRESENTATIONS  TO  FACILITATE  YOUR 
UNDERSTANDING.  THE  IDEFi  PRIMITIVES  ARE  ENTITIES, 
ATTRIBUTES,  AND  RELATIONS. 

"LET'S  EXAMINE  THE  RELATIONS  BETWEEN  OUR  MANUFAC¬ 
TURING  PLAN  AND  THE  OTHER  ENTITIES  SHOWN." 
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IDEF,  -  INFORMATION  MODEL 


It  M  niU  TIQN 


U  H  ACLAHON^J 

A  TTAlSuTE  ! 

t  1  A€lATK3N 

SNriTt  CLASS  iJ 

!  C4  1  fleLATtOH 


a»*  a 


72 


INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF^  information 

modeling  methodology. 


NARRATION:  "WHAT  IS  THE  RELATION  OF  ALL  THE  OTHER  INFORMATION 
ELEMENTS  SHOWN  TO  THE  'MANUFACTURING  PLAN'  ENTITY 
CLASS? 

EACH  'PRODUCT'  HAS  A  SPECIFIC  'MANUFACTURING 
PLAN .  ' 

EACH  DESIGN  HAS  A  SPECIFIC  'MANUFACTURING  PLAN.' 


MANY  PRODUCT  REQUIREMENTS  MAY  BE  SATISFIED  BY 
THir' MANUFACTURING  PLAN.1 

MANY  'RESOURCES'  ARE  REQUIRED  BY  THE  'MANUFAC¬ 
TURING  PLAN. ' 

MANY  'MATERIALS'  ARE  REQUIRED  3Y  THE 
'MANUFACTURING  PLAN.'" 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  I DEF ^  information 

modeling  methodology. 


NARRATION:  "FOLLOWING  THE  SAME  ANALYSIS  TECHNIQUE  WE  HAVE  NOW 
COMPLETED  THE  RELATION  DIAGRAMMING  FOR  THE  RELATION 
CLASSES  SHOWN." 


(REVIEW  EACH  USING  'MANUFACTURING  PLAN'  AS  'CENTER.1) 


FTrtiiO^ixOOQOtj 
-  September  1933 


IDEF,  —  INFORMATION  MODEL 


phoouc r 

NA 


’  PWQQUCT  jj 
OtVlLOBfO  fQB/NAS^ 


M630UHCC  , 


*A  i  'ttflA-iS  4._ 


*ytA'\CP<lJ  « 1  MtfQuiMi 8/«tQOtMCO  BY 


£BOf 


BOOOC  SrCH 


N  I  h&*A.  K*f' 

iU  ABO  TU*  WAS 


uavkbial  ) 

"A  ^A*£. 

'J 


-  [»  i*  RH^aTIOM 

M  N  *£AT>QH  l*' '»*»*'*  ,  ,  «etATiOB 

Twr.\»  xT.aT  ■’ 

1  *a  i  a  r  •_>*« 


r’:L 

nttaiMM«9/ncouM«ao  by 


INSTRUCTIONAL  OBJECTIVE:  To  proves?  an  ntrcduction  to  the  IDEF- 

in  format  v,;r.  .v,ode  I 1 ng  metncdoloay. 


NARRATION:  "LET'S  EXAMINE  SOME  OF  "  CHARACTERISTICS  OR  ATTRI¬ 
BUTE  CLASSES  Of  T.-ESE  ENTITY  CLASSES  WHICH  ARE 
NECESSARY  TO  3E  MAINTAINED. 

(REVIEW  ATTRIBUTE  CLASSES .  - 

"IDEF-  IS  USED  TO  -Y.CC-XF  AW  INFORMATION  MODEL  PER¬ 
SPECTIVE,  A  'TATA  EXT;  ;.\4R7'  ,  AND  A  STRUCTURED 
DESCRIPTION  OF  THE  SASIC  INFORMATION  ELEMENTS. 

"THE  MODEL  DEFINES  CROSS-REFERENCES ,  RELATES,  AND 
CHARACTERIZES  INFORMATION  ~C  THE  LEVEL  OF  DETAIL 
NECESSARY  TO  SUPPORT  AND  INTEGRATE  THE  MANUFACTURING 
ENVIRONMENT. 

"IDEF:  MODELS  ARE  E_vS-.V_.AL  V  COMMUNICATE  t'HE  INTER¬ 
RELATIONSHIP  OF  .PVOM-VVO.  AND  '0  PLAN  INTEGRATED 
COMPUTER  AIDED  MANliF*'C"'  PING. 

”IDEF  x  MODELS  C71.TE  '  £  FAS  ID  ”0  ANALYZE  THE  COM¬ 
MON,  ^HAPlC  ,  -Nil  ’  i  A  .Nr  .DMA,  VN  NEEDS  OF  THE 
MANUFACTURING  EN7 1  -JO  NNV* :  . 
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8  SeptemDer  1983 


IDEF2  —  DYNAMICS  MODEL 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  I DEF 2  dynamics 

modeling  methodology. 


NARRATION:  "THE  IDEF2  DYNAMICS  MODEL  REPRESENTS  THE  TIME  DEPEN¬ 
DENT  CHARACTERISTICS  OF  MANUFACTURING.  IT  IS  USED  TO 
DESCRIBE  AND  ANALYZE  THE  BEHAVIOR  OF  FUNCTIONS  AND 
INFORMATION  INTERACTIONS  OVER  TIME." 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF;?  dynamics 

modeling  methodology. 


NARRATION:  " IDEF2  MODELS  ANSWER  SPECIFIC  QUESTIONS  ABOUT  ANY 
OBJECT  OR  INFORMATION  AS  IT  PASSES  THROUGH  THE  MANU¬ 
FACTURING  ENVIRONMENT. 

FOR  EXAMPLE: 

WHAT  ACTIVITIES.  DOES  THE  MANUFACTURING  PLAN  FLOW 
THROUGH?  'PROVIDE  RESOURCES'  AND  'ACQUIRE 
MATERIALS. 
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INSTRUCTIONAL  08JECTIVE:  To  introduce  the  IDEFj  dynamics 

modeling  methodology 


NARRATION:  "WHAT  TIME  IS  REQUIRED  TO  ACCOMPLISH  THESE 

ACTIVITIES? 

WHAT  TIME  IS  CONSUMED  IN  QUE  WAITING  TO  BE  PROCESSED 
BY  THE  ACTIVITIES? 

WHAT  RESOURCES  ARE  ALLOCATED,  UTILIZED,  AND  DEAL¬ 
LOCATED  BY  THE  ACTIVITIES? 

"ONCE  THESE  QUESTIONS  HAVE  BEEN  ANSWERED,  BECAUSE  OF 
TIME  RELATIVE  INFORMATION  ASSOCIATED  WITH  EACH 
QUESTION,  FURTHER  QUESTIONS  MAY  BE  ANSWERED  REGARDING 
PERFORMANCE  OF  FLOW  -  SUCH  AS: 

WHAT  IS  THE  TOTAL  PROCESSING  TIME  OF  THE 
MANUFACTURING  PLAN?  -  WHAT  IS  THE  TOTAL  TIME  A 
MANUFACTURING  PLAN  IS  WAITING  IN  QUE  TO  BE  PROCESSED? 
-  WHAT  IS  THE  UTILIZATION  OF  RESOURCES  AND  WHAT 
STATISTICS  ARE  ASSOCIATED  WITH  THESE  TIMES. 
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INSTRUCTIONAL  OBJECTIVE:  To  introduce  the  IDEF2  dynamics  mod¬ 
eling  methodology. 


NARRATION:  ” IOEF2  THEREFORE  IS  USED  TO  PRODUCE  A  DYNAMICS  MODEL, 
A  'SCENARIO*  -  A  STRUCTURED  DESCRIPTION  OF  THE  TIME 
ORIENTED  BEHAVIOR  OF  FUNCTIONS  AND  INFORMATION,  AND 
PREVIOUS  QUANTITATIVE  INFORMATION  AS  TO  THEIR 

SEQUENCE,  DURATION,  AND  FREQUENCY  AT  A  LEVEL  OF  DE¬ 
TAIL  NECESSARY  TO  ANALYZE  HOW  MANUFACTURING  IS  PER¬ 
FORMED.  (I.E.  COMMUNICATE  FUNCTION/ INFORMATION 

INTERRELATION  -  ANALYZE  RESOURCE  UTILIZATION 
(THROUGHPUT  TIME  COSTS') . " 


FTRilO^lOOOOU 
6  Septemper  1963 


HOW  DOES  IDEF 
RELATE  TO 
ARCHITECTURE  ? 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the 

relationship  between  ICAM  IDEF  method¬ 
ology  and  the  resulting  manufacturing 
architecture 


NARRATION:  (PASS  OUT  ARCHITECTURE  BOOKS  AND  NODE  TREES.) 

"THE  HANDOUTS  YOU  HAVE  JUST  RECEIVED  INCLUDE  AN  EX¬ 
TRACT  FROM  AN  ICAM  'ARCHITECTURE  OF  MANUFACTURING' 
REPORT.  THE  GENERIC  DIAGRAMS  AND  RESULTING  ARCHI¬ 
TECTURE  PROVIDED  WERE  DEVELOPED  BY  A  COALITION  OF 
AEROSPACE  COMPANIES  AND  OTHER  ORGANIZATIONS  FOR  THE 
AIR  FORCE.  THIS  PACKAGE  IS  REFERRED  TO  AS  MFGO.  THE 
CORRESPONDING  ICAM  DESIGN  ARCHITECTURE  IS  REFERRED  TO 
AS  DESO. 

"THE  MANUFACTURING  ARCHITECTURE  NODE  TREE  PROVIDES  A 
PICTORIAL  REPRESENTATION  OF  THE  IDEFo  DIAGRAMS 
PROVIDED  IN  THE  HANDOUTS. 

"WHENEVER  WE  REFER  TO  THE  ICAM  MANUFACTURING 
ARCHITECTURE  THROUGHOUT  THE  REST  OF  THIS 
PRESENTATION,  WE  ARE  REFERRING  TO  THESE  DOCUMENTS  AND 
ANTICIPATED  UPDATING  DOCUMENTS  TO  BE  PUBLISHED  BY  THE 
AIR  FORCE  IN  THE  FUTURE." 
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_ ARCHITECTURE _ 

STANDARD  FOR  COMMUNICATION 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the  fact 

that  the  generic  manufacturing  archi¬ 
tecture  provides  a  standard  for  com¬ 
munication. 


NARRATION:  "THE  GENERIC  I  CAM  MANUFACTURING  ARCHITECTURE  HAS  BEEN 
ANO  IS  BEING  DEVELOPED  THROUGH  COALITIONS  OF 

AEROSPACE  CONTRACTORS. 

“EACH  COALITION  PARTICIPANT  MODELED  HIS  OWN  'FACTORY 
VIEW  OF  THE  ARCHITECTURE. 

"THESE  INDIVIDUAL  FACTORY  VIEWS  WERE  THEN  COMPOSITED 
INTO  THE  GENERIC  MANUFACTURING  ARCHITECTURE. 

"WHEN  YOU  UTILIZE  THE  GENERIC  ARCHITECTURE  PLAN  AND 
DEVELOP  YOUR  MANUFACTURING  TECHNOLOGY  MODERNIZATION 
PROGRAM,  THE  PROCESS  IS  REVERSED. 

"THE  GENERIC  ARCHITECTURE  PROVIDES  A  STANDARD  FOR 
COMMUNICATION,  UNDERSTANDING,  AND  ANALYSIS." 
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FTRliCtoiOOOGU 
8  SeptemDer  1983 


I  C  A  M 
INTEGRATED 

COMPUTER-AIDED  MANUFACTURING 


INSTRUCTIONAL  OBJECTIVE:  To  provide  a  review  of  the  ICAM  logo 

and  its  pictorial  representation  of  the 
generic  manufacturi ng  archi tecture. 


NARRATION:  "THE  ICAM  LOGO  WE  REVIEWED  EARLIER  SHOWS  THE  ICAM 
MANUFACTURING  GENERIC  ARCHITECTURE  AS  THE  CENTER 
PIECE  OF  THE  ICAM  PROGRAM. 

"THE  IDEFi  INFORMATION  ARCHITECTURE  TARGETS  DIRECTLY 
INTO  THE  SURROUNDING  INTEGRATION  RING  OF  DATA  BASE 
AND  DATA  AUTOMATION. 

"THAT'S  ONE  OF  THE  REASONS  THE  AIR  FORCE  REQUIRES  A 
MANAGEMENT  INFORMATION  SYSTEM  (MIS)  PLAN  AS  A  PART  OF 
THE  MANUFACTURING  TECHNOLOGY  MODERNIZATION  PROGRAM." 
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ARCHITECTURE 


MANUFACTURING 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the  fact 

that  the  generic  manufacturi ng  archi¬ 
tecture  provides  a  communi cation  tool 
between  management  and  technical  per¬ 
sonnel  at  all  levels. 


NARRATION:  "IN  SUMMARY,  THE  MANUFACTURING  ARCHITECTURE  PROVIDES 
BOTH  A  MANAGEMENT  TOOL  AND  A  TECHNICAL  TOOL  TO  IM¬ 
PROVE  UNDERSTANDING  AND  COMMUNICATION. 

"MANAGEMENT  CAN  USE  THE  ARCHITECTURE  TO  PLAN,  ORGA¬ 
NIZE,  AND  CONTROL  THE  INTEGRATION  OF  NEW  MANUFAC¬ 
TURING  TECHNOLOGY. 

"TECHNICAL  PERSONNEL  CAN  USE  THE  ARCHITECTURE  TO  ANA¬ 
LYZE,  INTEGRATE,  SYSTEMATIZE  AND  DESIGN  THE  INTEGRA¬ 
TION  OF  NEW  TECHNOLOGY. 

"AND  MAYBE  MOST  IMPORTANT,  TO  IMPROVE  COMMUNICATION 
BETWEEN  EACH  OTHER!!!" 
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FTKiiOAlOOOOU 
8  September  1963 


ARCHITECTURE 


ARCHITECTURE: 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understand! ng  that  all 

three  IDEFg,  IDEFg,  and  IDEF2  modeling 
methodologies  constitute  the  generic 
manufacturing  archi tecture. 


NARRATION:  "INDIVIDUALLY  AND  COLLECTIVELY: 

1)  THE  MFGO/IDEFo  FUNCTION  MODEL 
'A  BLUEPRINT  OF  FUNCTIONS.  ' 

2)  THE  MFGl/IDEFi  INFORMATION  MODEL 
'A  8LUEPRINT  OF  FUNCTIONS. 1 

AND 

3)  THE  MFG2/IDEF2  DYNAMICS  MODEL 

'A  SCENARIO  OF  FUNCTION/INFORMATION 
INTERACTION. ' 

FORM  THE  I CAM  ARCHITECTURE 

EACH  OF  THE  MODELS  REPRESENT  A  DISTINCT  BUT  RELATED 
VIEW  OF  MANUFACTURING. 

EACH  USES  A  STRUCTURED  IDEF  METHOD  TO  BETTER 
UNDERSTAND,  COMMUNICATE,  AND  ANALYZE  EXISTING  AND 
FUTURE  MANUFACTURING. 

EACH  SUPPORTS  THE  DEVELOPMENT  OF  STATE-OF-THE-ART 
MANUFACTURING  TECHNOLOGY  AND  INTEGRATION  OF  THAT 
TECHNOLOGY  INTO  EXISTING  MANUFACTURING." 
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ICAM  OBJECTIVE 


IDEF  AND  ARCHITECTURE  ARE  TOOLS 
NOT  OBJECTIVES 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  that  IDEF 

and  architecture  are  a  tool. 


NARRATION:  "LET'S  KEEP  IN  MIND: 

IDEF  AND  ARCHITECTURE  ARE  TOOLS  — 
NOT  OBJECTIVES! !" 
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INSTRUCTIONAL  OBJECTIVE:  To  Drovice  ar  jnGerstandi ng  of  the 

relationship  Between  I  CAM  IDEF/arcni- 
tecture  and  the  I CAM  system  life  cycle 
concept. 


NARRATION:  "WE  UTILIZE  THE  IDEF  SYSTEM  DEFINITION  METHODOLOGIES 
AND  RESULTING  ARCHITECTURE  TO  BETTER  UNDERSTAND  'AS 
IS'  PROBLEM  ANO  DESIGN  THE  'TO  BE’  SOLUTION. 

"THIS  APPROACH  PROVIDES  THE  COMPUTER  SYSTEM  USERS 
WITH  THE  ABILITY  TO  DEFINE  AND  ARTICULATE  THEIR 
REQUIREMENTS  TO  COMPUTER  PEOPLE. 

"THE  STRUCTURED  APPROACH  OF  BUILDING  MCDEeS  MAY  IN¬ 
CREASE  EARLY  PROGRAM  COSTS  BUT  IT  WIL:.  REDUCE  OVERALL 
PROGRAM  COSTS  ANO  TIME  SPAN. 

(POINT  TO  SHADED  AREAS  OF  CHART  AS  APPROPRIATE.) 

"IT  IS  OUR  BELIEF  THAT  ADDITIONAL  EXPENDITURES  OF 
RESOURCES  EARLY  IN  THE  PROGRAM  UNDERSTANDING  T-E 
PR08LEM'  AND  'DESIGNING  THE  SOLUTION'  WILL  '■’ORE  ’HAN 
OFFSET  THE  TRADITIONAL  APPROACH  COSTS  EXPERIENCED  IN 
THE  PAST." 


I 


FTRllCUtlOGGOU 
6  Septemoer  1983 


1DEF  is  the  METHOD 
ARCHITECTURE  .s  the  MEANS 
PRODUCTIVITY  isthe  OBJECTIVE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  the 

relationship  of  IDEF,  archi tecture,  and 
productivity. 


NARRATION: 


"IDEF  IS  THE 
ARCHITECTURE 
PRODUCTIVITY 


METHOD  I ! 

IS  THE  MEANS!  ! 

IS  THE  OBJECTIVE! !" 
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8  September  13*83 
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FUNCTION 


T 


mCHANtH 


AUTHORING 

CONCEPTS  ANO  PROCEDURES 


TITLE  SHOE:  IDEFo  Author? nq  Concepts  and  Procedures 

COURSE  OBJECTIVE:  To  teach  an  understanding  of  the  authoring 
concepts  and  procedures  involved  in  IOEFq 
functi on  model i ng . 


NARRATION:  "AN  IDEFg  FUNCTION  MODEL  GRAPHICALLY  SHOWS  OBJEC' 
AND/OR  INFORMATION  PERFORMED  3Y  MEN  AND/OR  MACHINE 
THAT  ENABLE  YOU  TO  UNDERSTAND  A  SYSTEM." 
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AUTHORING  CONCEPTS 
ANO  PROCEDURES 


LEARNING  OBJECTIVES 
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"COURSE  LEARNING  OBJECTIVES: 

TO  ENABLE  YOU  TO  UNDERSTAND  IDEFo  FUNCTION  MODELING 
IN  TERMS  OF: 

1)  BASIC  CONCEPTS 

2)  GRAPHIC  SYMBOLS 

3)  FUNCTIONS  AND  DATA 

4)  DIAGRAMS  AND  DECOMPOSITION 

5)  AUTHORING  AND  REFINING  IDEFg  FUNCTION  MODEL 
DIAGRAMS" 


2 
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AUTHORING  CONCEPTS 


DEFINITIONS  AND  EXAMPLES 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  bas'd 

concepts  of  IDEFg  function  modeling. 

CONCEPT:  IOEFq  function  modeling  communicates  by 

using  symbols  put  together  in  a  struc¬ 
tured  way  to  give  meaning. 


REFERENCE:  AFML-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  Cl  CAM  ~  Arc.ni- 
tecture  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFg) 

SEE:  "SYNTAX,”  Section  6,  *6.6.1,  Pg.  IC6 

"SEMANTICS,"  Section  6,  *6.6.1,  Pg.  106 


NARRATION:  SYNTAX  AND  SEMANTICS 

“IN  THE  IDEFg  CONTEXT  SYNTAX  RELATES  TO  THE  ORDER  OF 
SYMBOLS  AND  RULES  USED  TO  COMMUNICATE  INFORMATION  IN 
IDEFg  FUNCTION  MODELING. 

"IN  THE  IDEFg  CONTEXT  SEMANTICS  REFERS  TO  THE 
'MEANING'  OF  THE  IDEFg  SYMBOLS  AND  RULES." 
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AUTHORING  CONCEPTS  I  function 
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INSTRUCTIONAL  OBJECTIVE: 


To  teach  an  understandi ng  of  "function 
in  the  IDEFO  context. 


CONCEPT:  A  function  is  a  coordinated  activity, 

process  action,  or  operation  used  to 
accomplish  a  specific  end. 


NARRATION:  "THE  DEFINITION  OF  A  FUNCTION  IN  IDEFq  MODELING  IS: 

AN  ACTIVITY,  ACTION,  PROCESS,  OR  OPERATION  THAT 
DESCRIBES  WHAT  HAPPENS  IN  A  PARTICULAR  ENVIRONMENT, 
THAT  IS  A  DESCRIPTION  OF  WHAT  IT  MEANS  TO  DO 
SOMETHING.  THESE  FUNCTIONS  ARE  DONE  BY  PEOPLE, 
MACHINES,  COMPUTERS. 

"WE  NAME  A  FUNCTION  WITH  AN  ACTIVE  VERB  AND  A  VERB 
PHRASE.  A  FUNCTION  IS  AN  ACTIVITY,  ACTION,  PROCESS, 
OR  OPERATION  THAT  OCCURS  OVERTIME,  AND  IT  PRODUCES 
RECOGNIZABLE  RESULTS.” 
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AUTHORMG  CONCEPTS 


SYNTACTIC  COMPONENTS:  BOXES 


MAM  t 

AFMOYI 

acMtomt 

FUNCTION 


. **  '  '  "  nAm- 

SIT  u* 

HrOAOfOMU 

MAC  HMC 

•  Mill  WWKIlI  FUNCTIONS 

•  FUNCTION  IVMTAI  *  A  IOI 

INSTRUCTIONAL  OBJECTIVE:  To  teach  n  understanding  of  'boxes"  as 

symbols  representing  functions  in  the 
IDEFq  function  modeling  methodology. 

CONCEPT:  If  we  have  a  standard  symbolic  way  of 

representing  functions  we  can  begin  to 
model  functions. 


NARRATION:  "A  FUNCTION  IS  ALWAYS  REPRESENTED  GRAPHICALLY  WITH  A 
BOX  IN  THE  IDEFq  FUNCTION  MODEL  DIAGRAM. 

REINFORCEMENT: 

"A  FUNCTION  CAN  BE  AN  ACTIVITY,  AN  OPERATION,  AN 
ACTION,  OR  A  PROCESS." 
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AUTHORING  CONCEPTS 


DATA 


Off  IMTlON 

•  MfOMUATION  /  PHYftlCAl  OftJfCTA 


CHAWActewnTtca 

•  MOUM  041  »OUf  PH*A«f 

«fLAT>QWqn»  TQ  yuwcTjflfL. 

•UNOflMOO  CMAHOM  §Y  FUNCTION 

aofTWMwi  on  A#r«cT  function 

•  MCSOCT  FAOM  FUNCTION 

•  CAMAY  OUT  FUNCTION 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  data 

definition  characteri sti cs ,  and  rela¬ 
tionships  in  IDEFq  function  modeling. 

CONCEPT:  Data  is  information  or  physical  objects 

involved  in  an  activity,  process, 
action,  or  operation. 


NARRATION:  "DATA  IS  THE  INFORMATION  AND  THE  PHYSICAL  OBJECTS 
THAT  ARE  RELATED  TO  FUNCTIONS. 

"DATA  IS  NAMED  WITH  A  NOUN  OR  NOUN  PHRASE:  EXAMPLE; 

o  RAW  MATERIALS 
o  PRODUCT 
o  WORK  OROER" 
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FTRi  104100001; 
6  September  1563 


I  DATA;  PRIOR  TO/ RESULTING 
AUTHORING  CONCEPTS]  FROM  ACTIVATION  OP  FUNCTION 


OAT*  FRlOR  TO 
ACTIVATION  OF  fUHCTION 

TUMCTION 

OAT  A  Rf  SUITING  FROM 
ACTIVATION  OF  FOMCTDN 

t 

•  moouc  r 

UANUfACTUAWQ 
MQIAMU4NT  t 

•  RAA  FOR 

MAMUP  ACTUM 

_  . 

i 

•  UAMUF  ACTUMMQ  FtAN 

•  FROOUC? 

tiomc 

! 

•  Mioouca  FROOuCT 

•  RWOOUCT 

•  RAW  WATIRtAlS 

#  *LURFN*<TS 

%  ffOM  ONOIM 

%  MSTRUCTIONS 

1 

•  MAJia  FART 

1 

•  F  ARMCATIO  fart* 

•  SCRAP 

i 

INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  data  Drier 

to  and  resulting  from  an  activation  o£ 
a  function. 

CONCEPT:  Something  happens  to  data  as  a  result 

of  a  function's  aefivafon. 


NARRATION:  "WHEN  THE  FUNCTION  (POINT  TO  IT;  ' PLAN  yR 

MANUFACTURE'  IS  ACTIVATED,  THE  REQUIREMENTS  rQR 

MANUFACTURING  A  PRODUCTION  RESULTS  IN  A  MANUFACTURING 
PLAN. 

"WHEN  THE  FUNCTION,  'PRODUCE  PRODUCT'  (POINT  TO  IT) 
IS  ACTIVATED,  THE  PROOUCT  SECIFICATlQNS  RESULT  IN  A 
PRODUCT. 

"WHEN  THE  FUNCTION,  ‘MAKE  PART'  (POINT  TO  IT)  IS 
ACTIVATED,  THE  RAW  MATERIALS ,  8LUE  PRINTS,  WORK 
ORDERS,  AND  INSTRUCTIONS  RESULt  IN  FABRICATED  PARTS 
AND  LEFTOVERS. 11 


■ 
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1  USES  OF  DATA:  INPUTS.  CONTROLS, 

I 

AUTHORING  CONCEPTS  i  OUTPUTS  AND  MECHANISMS 


MPUT  DATA  «TMCM  U *01*000  *  CMAMG8 
AMD  •  mAMDfOmMIO 

com mou  oata  m+c*  **t.u«*ci»  om  ottiammi 
TM  FtmCTlOM  OUTPUT  (81 

OUTPUT:  OATA  NMCM  A88UtT8  A  PUNCTIO* 

OATA  CN8AT80  8V  *  FUMCTJO* 

MCCHANI8M:  DATA  WHICH  CAAArti  OUT  A  FUMCTKJH 


5#  -i 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  dif¬ 
ferent  uses  of  data  in  IDEFq  function 
modeling. 

CONCEPT:  Data  as  information  or  physical  objects 

has  four  differing  uses  in  IDEFq 
function  modeling. 


NARRATION:  "DATA  CAN  BE  USED  AS  AN  INPUT,  A  CONTROL,  AN  OUTPUT, 
OR  A  MECHANISM  EACH  RELATED  IN  A  SPECIFIC  ROLE  TO  A 
FUNCTION." 

(GIVE  DEFINITIONS  ON  FOIL.) 
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AUTHORING  CONCEPTS 


DATA  ROLES  IN  IDEE, 


#  PAOClMAiil 

•  PAOOUCT 

OKSKM 

•  MAMUFACTUftt 

PAOOUCT 

•  PROOUCT 

•  RAN 

UATimALA 

•  MUlMMr 

•  WOHnOMOC* 

•  JMTMUCTIOM* 

•  M AM  PAH T 

•  FAOMCATCO 

PAST 

•  AC  PAP 

•  IXPfMNCI 

A  CA^AMjrr 
iMTOMUAnOM 

•  acaouaci 

ntOUMCMCNTt 

•  EBTAUTI 

ACSOUHCa 

Mi  cos 

•  nssoonci  1 

PIAMS 

*»*PUT*  OAT  A 


•oumjr  data 


t»  ■  1  • 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  data  in 

terms  its  functions  as  input  data, 
control  data,  and  output  data  in  I DEFq 
functi on  model i ng . 


CONCEPT: 

REFERENCE: 


SEE: 


Information  plays  four  differing  roles 
in  IOEFq  function  modeling 

AFWAL-TR-81-4023/ INTEGRATED  COMPUTER 
AIDED  .MANUFACTURING  (TCAM) ,  Archi¬ 
tecture  Part  II,  Volume  I'/  -  Function 
Modeling  Manual  (IDEFg) 

"BOX/ARRCW  RELATIONSHIP,'1  Section  3, 
*<3.3.1,  pg.  22 


NARRATION: 


"EXAMPLES  OF  SOME  OF  DATA'S  USES  IN  THE  FUNCTION, 
'MANUFACTURE  PROOUCT'  THE  PHYSICAL  OBJECTS,  PROCUR- 
ASlE  ITEMS  ARE  INPUTS  BECAUSE  THEY  UNDERGO  A  TRATnFO 

Formation.  (samFTUr  raw  .materials,  experience  and 

CAPABILITY  INFORMATION PRODUCT  DESIGN  IS  A  CONTROL 


MANUFACTURING  PRODUCr"BECAUSE  IT  DETER¬ 
MINES  THE  RESULTING  PRODUCT  (SAME  FOR  BLUE  PRINT, 
WORK  ORDER,  INSTRUCTIONS . }  . 


"THE  OUTPUT  PRODUCT  OF  THE  FUNCTION  MANUFACTURING 
PROOUCT  IS  THE  RESULT  OF  THE  PROCESS  OF  MANUFACTURING 
PRODUCT  AND  INFLUENCE  OF  INPUTS  AND  CONTROLS  ON  THAT 

Function . " 
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AUTHORING  CONCEPTS  MECHANISM 


•  TN*  MS  AMS  BY  WHICH  A  FUNCTION  IS  OOMS 


•  TNS  OHK2M,  BOUNCl.  ON  AQINT  THAT  KNABlSB  i 
'UNCTION  TO  M  ACCOunilHIQ 


CHAN  AC  UNIS  TICS: 

•  moum  on  moum  nhnass 

•  TYN1CA4.LY  A  Nf NSOM.  IUCHM1  ON  COMNUT«N 


a»  ■* 


«o 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  data  in 

terms  of  its  function  as  a  mechanism. 

CONCEPT:  Functions  need  a  means  by  which  they 

can  accomplish  their  objectives. 


NARRATION:  "THE  MECHANISM  OF  A  FUNCTION  IS  ALWAYS  THE  MEANS  BY 
WHICH  A  FUNCTION'S  OBJECTIVE  IS  ACCOMPLISHED.  AN 
EXAMPLE  WOULD  BE  A  TEAM,  PEOPLE  —  A  LATHE,  A 
MACHINE,  OR  SYSTEM  2000  -A  COMPUTER." 
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FTR_C4lQGQCL 
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SYNTACTIC 

AUTHORING  CONCEPTS  |  COMPONENTS:  ARROWS 

•  ARROWS  DATA 

•  ARROWS  ALWAYS  CONNSCT  TO  A  SO* 


►  OUTPUT  DATA 


•  DATA  SYNTAX  «  AM  4MMOW 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  data 

symbols  and  syntax  used  in  IDEFg 
function  modeling. 

CONCEPT:  By  using  standard  symbols  put  together 

in  a  structured  way  to  describe  data 
symbolically,  we  can  communicate  the 
uses  of  data  in  IDEFg  function 
model i ng. 


NARRATION:  "INPUT  DATA,  CONTROL  DATA,  OUTPUT  DATA,  AND  MECHANISM 
DATA  ARE  ALL  REPRESENTED  BY  ARROWS  CONNECTED  TO  OTHER 
FUNCTIONS  (CALLED  ICOM  CODES). 

I  INPUT  -  ALWAYS  GOES  IN  FROM  THE  LEFT  SIDE  OF 

FUNCTION  BOX 

C  CONTROL  -  ALWAYS  GOES  IN  FROM  THE  TOP  OF 

FUNCTION  BOX 

0  OUTPUT  -  ALWAYS  GOES  OUT  FROM  THE  RIGHT  SIDE 

OF  FUNCTION  BOX 

M  MECHANISM  -  ALWAYS  GOES  IN  FROM  THE  BOTTOM  OF  THE 
FUNCTION  BOX 

THE  INPUT  DATA  (ON  THE  LEFT)  ARE  TRANSFORMED  iNTO  OUTPUT  DATA 
(ON  THE'  RIGHT) .  CONTROL  DATA  (ON  THE  TOP)  GOVERN  THE  WAY  IN 
WHICH  THE  FUNCTION  IS  DONE.  MECHANISM  DATA  (ON  THE  BOTTOM ) 
INDICATE  THE  MEANS  BY  WHICH  THE^FUNCTlON  IS  PERFORMED." 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the 

graphic  symbols  used  in  modeling 
functions  and  data  in  IDEFq  function 
modeling. 

CONCEPT:  There  is  a  standard  symbolic  means  for 

representing  functions  and  data  in 
IDEFq  function  modeling. 


NARRATION:  "ON  THE  LEFT  IS  A  .MANUFACTURING  EXAMPLE  WITH  THE 
FUNCTION  NAMED  AS  "MAKE  TOOLS,"  A  VERB  PHRASE;  AND 
THE  DATA  ARROWS  NAMEOY  NOUNS;  .MATERIALS,  INSTRUC¬ 
TIONS,  TOOLS  MACHINERY  -  LEARN  'rtf  READ 
TREM~CLOCKWTS£,  ALWAYS  STARTING  WITH  THE  LEFT  ... 
(INPUT).  ON  THE  RIGHT  IS  A  MANUFACTURING  EXAMPLE  - 
THERE  IS  NO  INPUT  DATA  ...  THE  OUTPUT  'PRODUCTION 
INSTRUCTIONS’  RESULTS  FROM  THE  INTERFACE  OF  PRODUC¬ 
TION  PLANS  AND  AEROSPACE  MANUFACTURER. " 
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AUTHORING  CONCEPTS!  LABELS 


CONTNOL  LAUL 


MMUT 

LABftL 


^IMCTIOM 
'  LAML 


l 


OUTPUT 

L*««L 


I4CHANMM  LAML 


•  (.Ailll  AM  'mottos  THAT  NAM  fUHCTjOHa 
AMO  OATA 

•  PUMC7I QM  LAML J  AM  <f*Ml  ON  VIA*  MtUS 
AK>  AM  PUT  M  TM8  CBNTBN  OP  TM  MjmCTION  BOX 

•  OATA  LAMLt  AM  MOOMS  ON  MOOM  PMAABtB 

•  OATA  LAMLS  AM  ABBOCIA  TfO  WITH  M*JT 
CONTNOL.  OUTPUT.  AMO  UBCHAMMM  ANNOWB 

•  DATA  LAMLI  ABB  PLAC10  «B  MAN  TO  TH«W 
MBMCrrvI  ANNOWB  AB  POBBBM.C 


THE  CHOICE  Of  WORDS  IN  NAMING  LABELS  IS  CRITICAL  I 


&•  i 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the 

function  of  labels  in  IDEFq  function 
modeling. 

CONCEPT:  In  order  to  maintain  a  standard  for 

cormunication,  IDcF.n  function  modeling 
employs  names  (called  laDels)  for  all 
function  boxes  ana  data  arrows. 


NARRATION:  "ALL  FUNCTION  BOXES  MUST  BE  LABELED  WITH  VERBS  0 
VERB  PHRASES,  AND  ALL  DATA  ARROWS  MUST  BE  LABELE 
WITH  NOUNS  OR  NOUN  PHRASES." 
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AUTHORING  CONCEPTS  !  FUNCTIONS,  DA T A  AND  LABELS 


CONTROLS 

± 


>4  FUNCTION 


OUTPUTS 

- ► 


INSTRUCTIONS 

TORN  OROCR 
SlutPAlHT  I 

•  1  1 

,  FABRICATED  PART 
RAW  MATERIAL  i  MAAC  '  * 

.  PART 


n 

1 

COMPUTC* 

UNMM 

root* 

mach«mcntI 

S»  •  F 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  IDEFq 

graphic  symbols  and  syntax  for  func¬ 
tions,  data,  and  labels  in  the  I DEF 
modeling  methodology. 

CONCEPT:  Functions,  data,  and  labels  all  work 

together  to  communicate  their  interre¬ 
lationships  in  graphic  terms. 


NARRATION:  LEFT:  "IDEFq  NOTATION,  READ  CLOCKWISE  STARTING  WITH 

INPUT,  CONTROLS,  OUTPUT,  AND  MECHANISMS. 

RIGHT:  "LABELS  TELL  US  THE  NAMES  OF  THE  FUNCTION 
BOXES  AND  THE  DATA  ARROWS." 
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AUTHORING  CONCEPTS  DATA  ARROWS:  ‘PIPELINES' 


INPUT  OUTPUT  AMO  CONTROL  ARROWS  RCPRCSCNT 
’CLASSCV  OR  ‘CATiaORIIS*  OP  OATA 

/  •  LINRS 

analoot 

•  COAXIAL  CARLO 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  how  data 

arrows  can  represent  more  than  one 
category  of  related  data. 

CONCEPT:  More  than  one  kind  of  data  can  pass 

through  the  same  data  arrow. 


NARRATION:  "THINK  OF  THE  ARROWS  REPRESENTING  DATA  AS  HOLLOW  = I  PE 
LINES  THAT  CAN  CARRY  MORE  THAN  ONE  KIND  OF  RELATED 
INFORMATION  AT  ONE  TIME,  OR  A  COAXIAL  CABLE  "THAT 
CARRIES  A  MULTIPLEX  SIGNAL." 
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INSTRUCTIONAL  OBJECTIVE:  To  review  syntactic  components. 


DIRECTIONS:  COVER  ANO  REVEAL  ONE  AT  A  TIME. 
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AUTHORING  CONCEPTS  |  EXERCISE 


nstauctiqn*  based  on  tn«  naaaative  oentifv  teams 

ATHICX  OESCPM*  P\jNCTK)N«.MAV»rs  COnTAOcS 
OUTAuTS  A»AJ  KChIMAIIS  U*T  T Mi  TfAMA  At 
THE  AAA^OAAUrt  SAACf  ■  MLOW 


IV*  8UA.0  A  MOOIL  AMAIAMC  ®IV*N  A  A  IT  NHlCN 

COMT AIM*  UATIMiaI*  AMO  >N*TAuCTlON*  Th* 
KIT  tMCLliOC*  TH*  FOUOWINa  l  T  |  M  • 


•  AAMTfO  AA  UENLfT  WITH  *T*A-*V-*T*A  M  •  T  NOC  T  OKI 

•  04.  U1 

•  AUM«H  *  AMO  (AOH  AHOAtrt.  SION) 

•  IAU4  MOOD 

•  A  AMT 

•  OtCAi. 

•  AAAUCATQM*  FOH  A  AMT  AMO  CU.  J* 


ma&iiggl. 


CflitlWflLI 


auiotu 


-atcnaaiaMa, 


INSTRUCTIONAL  OBJECTIVE:  To  give  an  exercise  in  IDEFq  authoring 

concepts  to  reinforce  wnat  has  Peen 
taught . 


DIRECTIONS:  ORGANIZE 


THE  MODEL  AIRPLANE  KIT 


ITEMS  INTO: 


0  FUNCTIONS 
o  INPUTS 
o  CONTROLS 
0  OUTPUTS 
.0  MECHANISMS 
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|  BOX  AND  ARROW  RELATIONS: 

AUTHORING  CONCEPTS  |  CONSTRAINTS 


•  Ol  A  NO  CONNECTIONS  9HOW 

OONST*A#<r  "ftAMONS  NOT  HOW 


I 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  box  and 

arrow  meanings  and  their  relations  in 
an  IDEFq  function  model  diagram. 

CONCEPT:  Oata  constrains  functions  in  a  specific 

way  according  to  the  IDEFq  function 
modeling  methodology. 

REFERENCE:  AFWAL-TR-81-4023/INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  ( I  CAM ) ,  Arc hi  - 
tecture  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "BOX/ARROW  RELATIONSHIP,''  Section  3, 

#3.3.1,  pg.  24 


NARRATION:  "LOOK  AT  THE  KEY:  INPUT,  CONTROL.  OUTPUT,  AND 
MECHANISM. 

"ABOVE  IS  A  SIMPLE  IDEFq  FUNCTION  MODEL  DIAGRAM 
SHOWING  THE  POSSIBLE  ACTIVATION  OF  THREE  FUNCTIONS, 
REPRESENTED  BY  BOXES  NUMBERED  1,  2,  AND  3,  AND  DATA 
REPRESENTED  BY  ARROWS. 

"THESE  ARE  THE  DIFFERENT  WAYS  ARROWS  ARE  USED  WITH 
80XES  TO  SHOW  CONSTRAINTS  ...  INPUT  (POINT),  OUTPUT 
(POINT),  OUTPUT  TO  INPUTS  (POINT),  OUTPUT  TO  CONTROL 
(POINT),  OUTPUT  TO  MECHANISM  (POINT),  FEEDBACK  OUTPUT 
TO  CONTROL." 
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AUTHORING  CONCEPTS!  ARROWS:  ‘BRANCHING* 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  way 

output  data  arrows  can  branch. 

CONCEPT:  The  same  output  data  is  sometimes  used 

by  two  functions. 


NARRATION: 


"IN  THIS  EXAMPLE  WE  SEE  THAT  THE  SAME  OUTPUT  PRODUCED 
FROM  A  FUNCTION  (BOX  1)  IS  USED  BY  FUNCTION  4 2  AND 
FUNCTION  *3. 


"THE  LABELS  TELL  US  HOW  THE  BRANCHING  OF  INFORMATION 
OCCURS." 
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AUTHORING  CONCEPTS  j  ARROWS:  ‘BRANCHING’ 


'*  <HII  muni  <('•«« rti  m TO 
TWO  CATIOOfMC •  AMO  MCOUII 
•wut  to  two  omen  ?u«c none 
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INSTRUCTIONAL  OBJECTIVE:  To  show  a  manufacturing  example  of  an 

output  branching  and  to  reinforce 
branching  concept. 

CONCEPT:  The  same  output  data  is  sometimes  used 

by  two  functions. 


NARRATION:  "IN  THIS  MANUFACTURING  EXAMPLE,  THE  OUTPUT  FROM  FUNC¬ 
TION  41,  ASSUME  STRUCTURE  AND  METHOD  OF  MANUFACTURING 
(POINT  TO  IT)  WHICH  IS  SELECTED  STRUCTURED  METHOD  OF 
MANUFACTURING  (POINT  TO  ITTBECOMES  OUTPUT  TO  TWO 
OTHER  FUNCTIONS,  ESTIMATE  REQUIREMENTS,  COST,  TIME  TO 
PROOUCE ,  (POINT  TO  IT)  AND  DEVELOP  PRODUCTION  PLANS~ 


r 


t 
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INSTRUCTIONAL  OBJECTIVE:  To  show  a  manufacturing  example  of 

arrows  branching  and  to  reinforce 
branching  concept. 

CONCEPT:  The  same  output  data  is  sometimes  used 

by  two  functions. 


NARRATION:  "IN  THESE  EXAMPLES,  THE  SAME  OUTPUT  BRANCHES  OFF  INTO 
TWO  DIFFERING  CATEGORIES  OF  INFORMATION  AND  IS 
LABELED  ACCORDINGLY. 

(POINT  TO  EXAMPLES  AND  EXPLAIN  DIFFERENCE) 

(LEFT  SIDE)  ...  OUTPUT  FROM  FUNCTION  41 ,  ASSUME  A 
STRUCTURE  OF  MANUFACTURING  BRANCHES  INTO  TWO  DIF¬ 
FERING  CATEGORIES  "SELECTED  STRUCTURE  OF  MANUFACTUR¬ 
ING  GOES  INTO  FUNCTION  42,  ESTIMATE  REQUIREMENTS, 
OUST,  TIME  TO  PRODUCE;  WHILE  'TENTATIVE  CONCEPT'  GOES 
TNTU~FUNCTlON  4 3,  DEVELOP  PRODUCTION  PLANS.  1 


(SAME  KIND  OF  EXPLANATION  FOR  RIGHT  SIDE) 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  *ay 

control  data  arrows  can  branch. 

CONCEPT:  The  same  control  data  is  sometimes  used 

by  two  functions. 


NARRATION: 


"THE  OUTPUT  'MANUFACTURING  PLAN'  FROM  FUNCTION  *1 , 
PLAN  FOR  MANUFACTURING  BECOMES  A  CONTROL  TO  FUNCTION 


'CAN  BRANCH  JUST  LIKE  INPUTS." 
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AUTHORING  CONCEPTS 


ARROWS 


fXAMPlI. 


’JOINING* 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  how  data 

arrows  can  join  together. 

CONCEPT:  Two  categories  of  input  data  arrows  can 

join  together  to  become  input  to  one 
function. 


NARRATION:  "IN  THIS  MANUFACTURING  EXAMPLE,  THE  INPUTS  OF 
'PRODUCTION  ITEMS'  (POINT  TO  THEM)  AND  'FINISHED  SUB- 
PARTS'  JOIN  TOGETHER  TO  BECOME  THE  INPUT  KNOWN  AS 
'PROCURED  ITEMS.' 

"THE  LABELS  TELL  US  HOW  THE  JOINING  OCCURS." 
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INSTRUCTIONAL  OBJECTIVE:  To  show  a  manufacturing  example  of  how 

arrows  can  join  together. 

CONCEPT:  Two  categories  of  input  data  arrows  can 

join  together  to  become  input  to  one 
function. 


NARRATION: 


"THESE  MANUFACTURING  EXAMPLES  SHOW  HOW  TWO  CATEGORI 


OF  INPUT  DATA  CAN  JOIN  TOGETHER  TO  BECOME  INPUT 


ONE  FUNCTION." 


2-409 


\  m 


FTftliO^lOOOGL 
8  Septemoer  1963 
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AUTHORING  CONCEPTS  I  ARROWS-  'FEEDBACK' 


Hi 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  how  data 

that  feeds  back  is  represented  graphi¬ 
cally  with  arrows  in  IDEFo  function 
model i ng. 

CONCEPT:  Certain  data  may  become  altered  after 

discussion  with  involved  personnel  and 
feedback  to  become  reprocessed. 


NARRATION:  "IN  THIS  MANUFACTURING  EXAMPLE  'COMMENTS'  FROM  THE 
REVIEW  FUNCTION  FEEDBACK  TO  THE  DESIGN  FUNCTION  AS  A 
OTim  (POINT  TO  IT)  WHILE  'DRAFT  SPECIFICATIONS 
WITH  DESIGN  CHANGES'  FEEDBACK  FROM  THE  REVIEW 
FUNCTION  TO  THE  DESIGN  FUNCTION  AS  AN  INPUT  (POINT  TO" 
IT). 

o  CONTROL  DATA  FEEDBACK  ARROWS  ALWAYS  GO  OUT 
AND  OVER. 

o  INPUT  DATA  FEEDBACK  ARROWS  ALWAYS  GO  OUT  AND 
UNDER." 
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6  Septemoer  1583 


AUTHORING  CONCEPTS 


DECOMPOSITION 


•  FUNCTIONS  ARt  COURRIRtO  OF  SURFUMC1ION* 


•  0€COM#OtiTK>M  It  AM  ‘flPLOflOM*  Of  Of  T  AH.  (LI  VIL  «V  LlVCU 

•  OATA  CONMTIMCV  if  MOUMCO  ILtVfL  ft  LfVfL) 

•  I8TAM.IMS  MOOflL  HMMAMCMV  AMO  MOO«  NUUMRM 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  IDEFg 

function  model  decomposition. 

CONCEPT:  Decomposition  is  a  breakdown  process. 

Decomposition  always  proceeds  from 
higher  to  lower  levels  to  uncover 
detai 1 . 


REFERENCE:  AFWAL-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (ICAM),  Archite c - 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFo) 

SEE:  "Communication  by  Gradual  Exposition  of 

Detail."  Section  2,  #2.3.2,  pg.  12 


NARRATION:  "DECOMPOSITION  IS  A  BREAKDOWN  OF  A  PROCESS,  OPERA¬ 
TION,  ACTION,  OR  ACTIVITY  FROM  THE  TOP-DOWN." 

(TALK  TO  CHART) 
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r  i  u.  i'jh  ±  UuOLjw 

c  bectemoer  ir'sJ 


AUTHORING  CONCEPTS  I  DECOMPOSITION 


Si,--/  J' 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  IDEFg 

function  model  decomposition. 

CONCEPT:  A  function  contains  sub-functi ons  in 

lower  levels  of  decomposition. 

REFERENCE:  AFWAL-TR-81-402 3/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (TrAMT;  Arcnitec- 
ture  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFg) 

SEE:  "Communication  by  Gradual  Exposition  of 

Detail."  Section  2,  *2.3.2,  pg.  12 


NARRATION:  "THESE  ARE  THE  SUBFUNCTIONS  CONTAINED  IN  A  TOP-DOWN- 
STRUCTURE  BREAKDOWN  OF  THE  FUNCTION: 

MANUFACTURE  PRODUCT" 
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r  Ir'.j.j.CiAj.UUuC'L' 
o  Sepcemcer  l^cu 


INSTRUCTIONAL  OBJECTIVE:  To  teach  ar>.  understanding  of  IDEFq 

function  model  decomposition. 

CONCEPT:  Decomposition  always  occurs  in  a  gen¬ 

eral  to  detailed  manner. 


REFERENCE:  A FWAL-TR- 8 1-402 3/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING'  (TCAM )  ,  Arch:  tec- 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Communication  by  Gradual  Exposition  or 

Detail."  Section  2,  *2.3.2,  pg.  12 


NARRATION:  "DIAGRAM  REPRESENTATION  OF  TOP-DOWN-STRUCTURE  BREAK¬ 
DOWN  ALWAYS  PROCEEDS  FROM  A  MORE  GENERAL  TO  MORE 
DETAILED  VIEW  IN  WHICH  LARGER  BOXTS  REPRESENT  A  HIGH¬ 
ER  LEVEL  OF  DIAGRAMMING  AND  SMALLER  BOXES  REPRESENT 
THE  DECOMPOSITION  OF  THE  FUNCTION  ASSOCIATED  WITH 
EACH  LARGER  BOX." 
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*  uuG 

6  Sequencer 


AUTHORING  CONCEPTS  I  DECOMPOSITION 

_ i  _ 


So  i  » 


INSTRUCTIONAL  OBJECTIVE: 


To  teach  an  understanding  of  IDEFq 
function  model  decomposition. 


CONCEPT: 


Decomposition  always  occurs  in  a  gen 
era!  to  detailed  manner. 


REFERENCE:  APWAL-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  ( ! CAM ) .  Architec- 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Communication  by  Gradual  Exposition  of 

Detail."  Section  2,  4 2.3.2,  pg.  12 


NARRATION:  "TOP-DOWN-STRUCTURE  BREAKDOWN  ALWAYS  PROCEEDS  FROM  A 
MORE  GENERAL  TO  A  MORE  DETAILED  VIEW." 
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AUTHORING  CONCEPTS  DECOMPOSITION 

n>HNtuln  *MI>0»V9 


_ _ - - -  .  mnaw  ml  mi,  f 

n*  OCCOuPQlID  QIAOAAU 


— r*. 


I 


A«s»«0'*>  **-»-  HC*T 


39’S  » 


INSTRUCTIONAL 


CONCEPT: 


REFERENCE: 


SEE: 


Tc  teacn  .in  jntiers z a no i ng  of  wnat  riap- 
pens  to  certain  data  in  the  aecomcosi- 
tion  process. 

Tunnelled  arrows  'Indicate  that  the  data 
conveyed  by  these  arrows  is  not  ’-ele¬ 
vens  to  a  pa.”V.’t.ii  ir  level  of  cetai 1 . 

ArWAL-TR-5 1 --DSD  .N  I- GRATED  COMPUTER 
AIDED  MA  NuF  ACT  UR NG  .  I  CAM  '  ,  Aren  1  tec  - 
Cure-Part  II,  iu.Te  IV  -  function 
Modeling  Manual  (IjEFq; 

"Tunnelled  Arrows,  Section  3,  *3.2.5, 

pg.  38 


NARRATION:  "SOMETIMES  WE  WANT  TO  SHOW  AS  MUCH  DATA  AS  PCSSI3LE 
ON  THE  HIGHEST  LEVEL  DIAGRAM.  I  -  wE  F.'NC  THAT  OUR 
PROJECT  SCOPE  IS  NOT  CONCERNED  WITH  ALL  'HE  DATA  WE 
HAVE  INDICATED,  WE  HAVE  A  CONVEN'ICN  FOR  SHGWING  DATA 
AT  HIGHER  LEVELS  AND  DROPPING  IT  ALTOGETHER  DR  HAVING 
IT  DISAPPEAR  AND  REAPOEAS  LATER  AT  A  LOWER  LEVEL  OF 
DECOMPOSITION." 
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jec-er.oe: 


AUTHORING  CONCEPTS!  DECOMPOSITION 


a  wood.  onaAMiia  oiAQiiAwa  **ro  a 

9TM1CTUM0  MCOUaOtitlON 


INSTRUCTIONAL  OBJECTIVE:  To  show  examples  of  decomposition  in  a 

manufacturing  environment. 

CONCEPT:  Decomposition  always  occurs  in  a  top- 

down  manner,  proceeding  from  a  more 
general  to  a  more  detailed  level. 


NARRATION:  "IN  A  MANUFACTURING  CONTEXT  MORE  GENERAL  PROCEEDS 
FROM  AN  A-0  CONTEXT  (THE  WHOLE  SYSTEM)  TO  THE  AO 
CONTEXT  (FIRST  LEVEL  OF  DECOMPOSITION)  TO  THE  A1  -  A6 
(SECONO  LEVEL  OF  DECOMPOSITION)." 
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I 


AUTHOfWKi  CONCEPTS  j  NODE  NUMBER 


>MO*CATI3 


•  OUaMAH  TCXT.  ffQ  vKOtSAAV 

■  LtVli.  09  MMARCHY  (OtCOMAOAlTtONl 

•  fANINT  OUMAM 

•  LOCATION  m  AAAflNT  OtAOAAM 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  how  Ncae 

numbers  function  in  I DEFq  function 
model i ng. 

CONCEPT:  We  need  a  way  to  differentiate  among 

different  levels  of  decomposition. 


REFERENCE :  A FWAL-TR-31-AQ2 3 /INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (I CAM) ,  Architec¬ 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  ( I DEFq ) 

SEE:  "Node  Number, "  Section  3,  -3. 2. 1.1, 

pg.  32 


NARRATION:  "NODE  NUMBERS  HELP  TO  MAINTAIN  CONSISTENCY  OF 
FUNCTION  MOOEL  DIAGRAMS  FOR  BOTH  MODELERS  AND 
REVIEWERS." 
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FTfiiiGAxGC 
6  Septemoer  1 


AUTHORING  CONCEPTS 


NODE  NUMBER 


NOOC  NUMBCR  CORRfSPONOS 
POSITION  IN  HlfRARCHV 

A-o:  TOP  LtVCL(COMTtXT) 

AO  :  HR  ST  LEVEL 


'I  PARTIAL 
*  ’>  Of  COMPOSITION 
*3/  OP  AO 


A  «2S PARTIAL 

Of  COMPOSITION 
OP  A  I 


INSTRUCTIONAL  OBJECTIVE:  To  show  example  of  how  node  numbers  are 

used  in  IDEFq  function  model  diagrams. 

CONCEPT:  Each  function  box  has  its  own  number 

identifying  it  in  the  sequence  of  de¬ 
composition. 


4U 


E2L 


BE. 


hcfST 


BC 


<±H 


ta _ 


NARRATION:  "IN  THIS  EXAMPLE  A-0  REPRESENTS  THE  TOP  LEVEL.  ALL 
OTHER  LEVELS  ARE  DECOMPOSITIONS  OF  SUBSEQUENT  LEVELS 
AND  ALWAYS  PROCEED  FROM  MORE  GENERAL  TO  A  MORE 
DETAILED  LEVEL  OF  DECOMPOSITION." 
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FTfti;c.z.i00U0J 

o  Septemoer  19&3 


AUTHORING 

! 

PROCEDURES 

PROCESS 

•  OIF#*#  CON  Hi  T.  VlfW^OHT  AM)  AIVOM 

•  aouM>  r>N  con  hit 

•  COLLECT  OAT  A 

•  LIST  OAT  A  AMO  FUNCTION# 

•  CUJ4T1*  DATA  AM)  FUNCTION# 

•  SNATCH  DATA  AMO  AN  NOW#  (LAYOUT) 

•  NFM  LAYOUT 

•  con# ntucr  Ft <T9.  rt*r.  am>  qlo««a*y 

NM#n#  n#io#o 


#•  - » 


M 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  pro¬ 
cess  involved  in  I DEFq  function  model¬ 
ing. 

PROCEDURE:  (Follow  steps  outlined  on  chart.) 


REFERENCE:  AFWAL-TR- 8 1- 4023 /INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (I CAM),  Archi tec- 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFg) 

SEE:  "Authoring  Process,"  Section  6  (All) 


NARRATION:  "THE  AUTHORING  PROCESS  ENTAILS  FOLLOWING  THE  SPECI¬ 
FIED  AUTHORING  PROCEDURES  OUTLINED  ON  THIS  CHART." 

(TALK  TO  CHART) 
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'  T  iiju  aU(J(jCjL 
r  l?t3 


AUTHORING  ' 
PROCEDURES  I 


ORIENTATION  OF  MODELS 


OCf  MtTtOMfl 


•  CQHTgXT  (SU«J«CT) 

TH|  SCO**  On  BOUHOAflMES  OF  THi 
8U«JICT  MAT  Tin 

•  »«WFOWT  (MAS) 

TMf  F«nsn«CTrvi  mom  which  a 
•UftJlCT  19  AMACVZIO 

•  FVWPOat  (OU4CT1VO 

THI  AfAIOMI)  A  MOO  it.  a  CHI  A  no 
THI  WAV!  THAT  IT  COiXO  If  ullO 


58  -  i 


i* 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  se¬ 
quence  and  orientation  of  models. 

PROCEDURE:  Orientation  of  models  inc’uaes  defining 

context,  viewpoint,  and  purpose. 


REFERENCE: 


SEE: 


AFWAL-TR-81-4023.  INTEGRATED  COMPUTER 
AIDED  MANUFACTURING  , ICAM,,  Arc-itec- 
ture-Part  II,  Volume  1/  -  -urctipr 

Modeling  Manual  (IDEFV: 

"Orientation  of  Mode's,  ’  Section  i 
(All) 


NARRATION:  (TALK  TO  CHART) 

"THE  CONTEXT,  OR  SUBJECT  IS  THE  SCOPE,  I-  ?■  .NOP- IE 
OF  THE  SUBJECT  MATTER  BEING  MODELED.  ’ 

"THE  VIEWPOINT,  OR  3IAS  IS  THE  ^ERSPEOTI  ;E  r-  'M  w-I. 
A  SUBJECT  IS  ANALYZED." 

"THE  PURPOSE,  OR  OBJECTIVE  IS  ’HE  REASON  -E-'-S  N 
WHY  THE  FUNCTION  MODEL  IS  CREATED  ’HAT  10.  '-E  *A  • 
THAT  THE  FUNCTION  MODEL  COULD  BE  USED. 


r  TRllGAiOGOGU 
6  Septemoer  *S-63 


AUTHORING 

PROCEDURES 

- - 

BOUND  THE  CONTEXT 

THC  INPUTS.  CONTIIOLt,  OUTPUT i.  AMO  UfCMAM««M0 
0SPIM4  TM€  IMTCRFACl  0CTWCCM  THC  MOOCL  CONTEXT 

AMO  THC  SUMMOUMOMO  (MVMONUCNT  M 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the 

"context"  information  into  which  every 
IDEFq  function  model  fits. 

PROCEDURE:  Decide  context  (subject)  definition 

from  surrounding  environment. 

REFERENCE:  AFWAL-TR- 81 -402 3/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  ('ICAM)',  Archi  tec- 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 


SEE: 


"Bound  the  Context,"  Section  6  (All) 


NARRATION:  "MODEL  CONTEXT  OEPENDS  ON  THE  DEFINED  PURPOSE  OF  THE 
FUNCTION  MODEL  AND  THE  WAYS  IN  WHICH  THE  FUNCTION 
MODEL  INPUTS,  CONTROLS,  OUTPUTS,  AND  MECHANISMS 
INTERFACE  WITH  THE  SURROUNDING  ENVIRONMENT." 
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AUTHORING 

PROCEDURES 


l 


r  T  ^.j^iOuCOI 
•-  '  L  (fit iDt  i'  -  y  z 


DATA  COLLECTION 


MOW 


•  READ  RELEVANT  REFERENCE  MATERIAL 

•  INTERVIEW  EXPERTS 

•  OSSERVe  THE  SYSTEM  IN  PROGRESS 


60  -  i 


J7 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  tne  pro¬ 
cedure  of  collecting  data  for  IDEFg 
model i ng . 

PROCEDURE:  I)  Read  relevant  reference  material 

2)  Interview  experts 

3)  Observe  the  system  in  progress 


REFERENCE:  A FWAL-TR-3 1-402 3/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  TTCAM7";  Aren  i  tec  - 
ture-Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Data  Collection,"  Section  7  (All) 


NARRATION:  "DATA  COLLECTION  INVOLVES  READING  RELEVANT  REFERENCE 
MATERIAL,  SUCH  AS  ORGANIZATIONAL  CHARTS,  INTERVIEWING 
EXPERTS,  AS  WELL  AS,  OBSERVING  THE  SYSTEM  IN 
PROGRESS." 
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FTR11G4100CJGU 
8  Septemoer  1V83 


AUTHORING 

PROCEDURES  DATA  COLLECTION 


what 

.  DEFINITIONS 

•  FUNCTIONS 

•  DATA 


■  »  •<  “ 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  what  kind 

of  data  to  collect  for  IDEFg  modeling. 

PROCEDURE:  Collect  definitions  of  terms.  Collect 

names  of  functions  and  subfunctions 
being  modeled  and  collect  data  involved 
with  functions  and  subfunctions  being 
modeled. 


NARRATION:  "DATA  COLLECTION  IS  GATHERING  DEFINITIONS  OF  TERMS, 
FUNCTIONS,  AND  DATA." 


FTR1104i00GQU 
6  Septemoer  19b3 


AUTHORING 

PROCEDURES 

LIST  DATA  AND  FUNCTIONS 

INSTRUCTIONAL  OBJECTIVE: 


To  teach  an  understanding  of  how  to 
list  data  and  functions. 


PROCEDURE: 


List  data  and 


functi ons . 


NARRATION:  "LISTING  DATA  AND  FUNCTIONS  IS  ORGANIZING  THE  DATA 
COLLECTION  GATHERED  FROM  READING  RELEVANT  REFERENCE 
MATERIAL,  INTERVIEWING  EXPERTS,  AND  OBSERVING  THE 
SYSTEM  IN  PROGRESS." 
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1 


■  -vHWi 


FTR110410000U 
8  September  1983 


AUTHORING 

PROCEDURES 

_ L 


CLUSTER  DATA-  AND  FUNCTIONS 


hJutt 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  pro¬ 
cedure  used  for  gathering  data  used  in 
IDEFq  function  modeling. 

PROCEDURE:  Cluster  data  and  functions. 


NARRATION:  "CLUSTER  DATA  INTO  INPUT  DATA,  CONTROL  DATA,  AND 
OUTPUT  DATA. 

"CLUSTER  SUBFUNCTIONS  INTO  RESPECTIVE  FUNCTION 
CATEGORIES." 
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TTRllO^lOOOOU 
&  Septemoer  19 83 


authoring 

PROCEDURES 


A-O  DIAGRAM 


»*  i 


41 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  diagramming  the  information  in 
the  A-0  level  (the  whole  function). 


PROCEDURE: 


REFERENCE: 


SEE: 


Organize  data  and  functions  into  dia¬ 
gram  form  according  to  IDEFo  function 
model  methodology. 

AFWAL-TR-81-4023/ INTEGRATED  COMPUTER 
AIDED  MANUFACTURING  (I CAM),  Architec¬ 
ture,  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFo) 

"A-0  Diagram,"  Section  6,  *6.1.2, 

Pg.  85 


NARRATION:  "THE  A-0  LEVEL  DIAGRAM  REPRESENTS  THE  WHOLE  FUNCTION 
BEING  MODELED  COMPLETE  WITH  ITS  INPUT,  CONTROLS, 
OUTPUTS,  AND  MECHANISMS  (NOT  SHOWN  ON  THIS  DIAGRAM). 
CAN  ANYONE  NAME  SOME  MECHANISMS  BY  WHICH  THE  ADJUST 
RELEASE  SCHEDULE  FUNCTION  IS  ACCOMPLISHED?" 


FTfd  104100000 
8  Septemoer  19 c3 


AUTHORING 

PROCEDURES  I  LAV  OUT  DIAGRAM 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  laying  out  the  AO  diagram  (the 
next  lower  level  of  subfunctions  in¬ 
volved  in  the  whole  system). 

PROCEDURE:  Determine  next  lower  level  of  subfunc¬ 

tions  involved  in  the  whole  function 
being  modeled  and  lay  out  the  function 
boxes  from  left  to  right. 

REFERENCE:  AFWAL-TR-81- 4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  ( ICAM ) ,  Archi tec - 
ture,  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 


SEE: 


"Generate  Function  Boxes,"  Section  6, 
#6.2.1,  Pg.  90 


NARRATION:  "FROM  THE  INFORMATION  GATHERED  ABOUT  THE  FUNCTION 
8EING  MODELED  DETERMINE  NEXT  LOWER  LEVEL  OF  SUBFUNC¬ 
TIONS,  AND  ARRANGE  THEM  IN  THEIR  FUNCTION  BOXES  FROM 
TOP  LEFT  TO  LOWER  RIGHT." 
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FTKiiCiAiOtjOC'^ 

b  Septemner  ibb3 


AUTHORING  I 

procedures! LAY  OUT  DIAGRAM 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  adding  input  data  and  output 
data  to  subfunctions  of  the  AO  level  of 
decomposition. 

PROCEDURE:  Diagram  inputs  and  outputs  associated 

with  their  subfunctions. 


NARRATION:  "AFTER  THE  SUBFUNCTIONS  HAVE  3EEN  LAID  OUT,  GO  BACK 
TO  THE  DATA  LIST  THAT’S  BEEN  CLUSTERED  AND  ADD  INPUTS 
AND  OUTPUTS  ASSOCIATED  WITH  THEIR  RESPECTIVE 
SUBFUNCTIONS. ” 
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INSTRUCTIONAL 


PROCEDURE: 


r~TRl  j.URiOOjOLj 
t>  September  1963 


AUTHORING 

PROCEDURES  j  LAY  OUT  DIAGRAM 


OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dures  for  adding  output  data  to  the 
subfunctions  of  the  AO  level  of  decom- 
posi tion. 

Diagram  controls  from  data  list  and 
cl uster . 


NARRATION: 


"NEXT,  ADD  ANY  CONTROLS  ASSOCIATED  WITH  THE  SUB- 
FUNCTIONS." 


-  September  j.9 


AUTHORING  I 

PROCEDURES j  LAY  OUT  DIAGRAM 


INSTRUCT IONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dures  for  adding  feedback  in  the  AO 
level  of  decomposi ti on . 

PROCEDURE:  Diagram  feedback  output  data  arrow  to 

control  data. 


NARRATION:  "IN  IDEFq  MODELING,  CHANGES  GR  REVISIONS  ’0  THE  FUNC¬ 
TION  BEING  MODELED  ARE  ACCOMMODATED  BY  WAY  OF  FEED¬ 
BACK.  FEEDBACK  OUTPUT  DATA  ARROWS  TO  CONTROL  DATT 
ALWAYS  GO  UP  AND  OVER." 
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FTRllOAlOOOOU 
8  Septemoer  1983 


/m  rmw 


rTRliD4iOOOOU 
8  Septemoer  1963 


authoring  j 

PROC1  URE3  I  REFINE  LAYOUT 


«  CONNECT  QPtN-«N0*0  iPAfltHU  TO  JMOW 

ALL  rm  GLACIS  A/Hcrto 


i  OOM'T  uu  THC  KlY  «OAOI  (OATA.  FUNCTION.  OUTPUT 
ITC-J  M  LAMLM4  AMflOWt  AMO  lOMI 


B  8  '  4 


4/ 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  refining  IDEFq  model  diagram 
layout. 

PROCEDURE:  Follow  ''do's"  and  avoid  "do  not's"  in 

placing  data  arrows  in  their  respective 
function  boxes. 


NARRATION:  (TALK  TO  CHART) 
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1 


FTR11Q410000U 
6  Septemoer  1983 


AUTHORING 

PROCEDURES 

REFINE  LAYOUT 

•  SUMOlf  »HMOW9  MITM  THf  SAMt  SOliMCt  AMO  TMf  SAWC  OfSTlMATtOM 
#  AMO  WHIN  IT  It  AfAtOMAtll 


1  OM  AMT  MX  Of  A  tOX.  If  It  MTTIM  TO  MAVt  MO  MOMt  TMAM 
FOUt  AMMO  W  8 

— , _  RATMtft  , - g—  . 

i  3  rm,  "**«  i _ i ss*— 

A  CONTROL  FlIO-CACM  SMOULO  M  MOWN  A*  "UN  AND  OVIR* 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  refining  IDEFo  model  diagram 
layout. 

PROCEDURE:  Follow  "do's"  and  avoid  "do  not's"  in 

order  to  simplify  arrow  notation  for 
better  communication. 


NARRATION:  (TALK  TO  CHART) 
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INSTRUCTIONAL 

PROCEDURE: 

NARRATION:  v 


AUTHORING  | 

PROCEDURES  REFINE  LAYOUT 


S  INPUT  TSSO-SACSS  SHOUT. 0  SI  SHOWN  AS  'DOWN  AHO  UNOCR' 


_ OD 


MArncn 

than 


s  i 


10  W  AN  ARROW  aHANOllfl  AMO  R**Ot  INTO  SCVCMAL  IOH* 
ORAW  IT  AT  THO  IAU<  RlLAfrVt  WO*TK>* 


n  oow'T  cfloaa  arrowi  * 


C5-T 


"t 


:i+W  a 

r>A4* 


OBJECTIVE:  Tc  teach  an  understand ng 
dure  for  refining  IDEFq  f 
di agrams . 

Follow  "do1 s"  and  avoid  ” 
order  to  simplify  a  mew 
better  coimium  cati  on . 


TALK  TO  CHART) 


»0  l 


of  the  proce- 
unction  model 


do  not 1 s "  in 
notation  for 
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r  TRxj.04^000uU 
6  September  ii<63 


authoring 

PROCEDURES  j  REFINE  LAYOUT 


'»  CU»V«S 


•1  *OUNO  COMM 


» 


INSTRUCTIONAL  OBJECTIVE: 

PROCEDURE: 


To  teach  an  understanding  of  the  proce¬ 
dures  used  in  refining  an  IDEFn 
function  model  diagram  layout. 

Follow  "do's"  and  avoid  "do  not's"  in 
order  to  simplify  arrow  notation  for 
better  communication. 


NARRATION:  (TALK  TO  CHART) 


c 


FTP. 


Seller; 


AUTHORING 

PROCeOURES  j  REFINE  LAYOUT 


AllOWlD 


HOT  A4AOWCO 


69  J 


SI 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  for  refining  IDEFq  function  Tiodei 
diagram  layouts. 

PROCEDURE:  Follow  allowed  arrow  notation  and  avoid 

arrow  notation  not  allowed. 


NARRATION:  (TALK  TO  CHART) 


2-A3b 


( 

F TftJlG4lj00GU 
o  Sepremoer  I9£3 


r~  '  — —  ^=g«  ,j 


INSTRUCTIONAL  OBJECTIVE:  To  review  standard  arrow  notation  and 

function  box  layout  in  IDEFq  function 
mode] i ng. 


DIRECTIONS:  HAVE  PARTICIPANTS  REFINE  THIS  LAYOUT  ON  THE  FORM 
INCLUDED  THE  HANDOUTS  ACCORDING  TO  THE  PROCEDURES 
JUST  COVERED  IN  THE  PRECEDING  LESSONS. 
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authoring 

PROCEDURES  FEO  i'O"  l»»o»mo»  o*k> 


f-  i  r(xj.u^j.ujOOb 

o  September  1963 


•  (8  U8C0  tv  TM8  autmom 

•  TO  M.LU8T8AT1  A  POINT 

•  TO  CtAAlAV  A  DUaflAM 

•  18  A  OIAONAM  THAT  P  AIL  S  OUTStOC 

th8  »tmct  hmhamcny 

•  MAT  COM  TAM  MOM8  THAN  SIX  80188  AMO  NAVI 
PANTIAl  AMAOW  STNUCTUN8  Im.  VlOLATf  »«F0 
(PUMCTfOM  M008U  8YMTAA 

•  MAY  U8I  0TM8*  M8TMOOOiOa«  L«.  P«MT.  CPM.  •!« 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  func¬ 
tion  and  use  of  a  F.E.O.  Diagram. 


PROCEDURE: 


REFERENCE: 


Produce  a  F.E.O.  for  any  IDEFg  function 
model  that  requires  clarification. 

AFWAl-TR-81 -402 3/ INTEGRATED  COMPUTER 
AIDED  MANUFACTURING  ( I  CAM ) ,  Archi tec- 
ture,  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

"Creating  Supporti ng  Materials , "  Sec¬ 
tion  6,  *6.1.5,  Pg.  87 


NARRATION:  "A  F.E.O.  IS  A  SPECIAL  KIND  OF  IDEFq  FUNCTION  MODEL 
DIAGRAM,  USED:  FOR  EXPOSITION  ONLY." 

(TALK  TO  CHART) 


F  TFUlUAiOjuGi, 
o  SeDtemcer 


AUTHORING 


PROCEDURES 


FEO  (fan  cxposition  omly)  EXAMPLE 


SCENARIO. 


INSTRUCTIONAL  OBJECTIVE:  F.E.O.  (continued)  to  give  a  manufac¬ 
turing  example  of  a  F.E.O. 

PROCEDURE:  Produce  a  F.E.O.  for  any  IDEFq  function 

model  that  reqjires  clarification. 

REFERENCE:  AFWAL-TR-8 1-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (I CAM),  Architec - 
ture.  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Creating  Supporting  Materials,"  Sec¬ 

tion  6,  #6.1.5.  Pg.  87 


NARRATION:  "THIS  IS  AN  EXAMPLE  OF  A  F.E.O.  IN  A  MANUFACTURING 
CONTEXT. 

"THIS  F.E.O.  DIAGRAM  HAS  ONLY  A  PARTIAL  ARROW  STRUC¬ 
TURE  USED  TO  ILLUSTRATE  CERTAIN  INPUTS,  CONTROLS,  AND 
OUTPUTS  OF  A  PARTICULAR  FUNCTION  THAT  THE  AUTHOR 
WISHES  TO  CLARIFY." 

(TALK  TO  CHART) 
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FTRixu^iOOGuL 
8  ScptemDer  1963 


AUTHORING 


PROCEDURES 


FEO>'°*  iifoutrON  onioEXAMPLE 


INSTRUCTIONAL  OBJECTIVE: 


F.E.O.  (continued)  to  give  a  manufac 
turing  example  of  a  F.E.O. 


PROCEDURE: 


Produce  a  F.E.O.  for  any  IDEFq  function 
model  that  requires  clarification. 


NARRATION:  "THIS  IS  ANOTHER  EXAMPLE  IN  A  .MANUFACTURING  CONTEXT." 


(TALK  TO  CHART) 


FTR1 1041000Gb 
6  September  1983 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  func¬ 
tion  and  use  of  "text"  in  IDEFo 
function  model i ng. 

PROCEDURE:  Produce  a  text  for  a  diagram  that  gives 

a  brief  overview  of  the  diagram. 

REFERENCE:  AFV1AL-TR-8 1-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  uCAM) ,  Architec¬ 
ture,  Part  II,  Volume  IV  -  Function 
Model ing  Manual  (IDEFo) 

SEE:  "Creating  Supporting  Materials,"  Sec¬ 

tion  6,  *6.1.5,  Pg.  87 


NARRATION:  "ANY  TEXT  THAT  ACCOMPANIES  A  DIAGRAM  IS  BRIEF,  LESS 
THAN  ONE  PAGE  IN  LENGTH,  AND  PRESENTS  AN  OVERVIEW  OF 
THE  IDEFq  FUNCTION  BEING  MODELED. 

"THE  PURPOSE  OF  THE  TEXT  IS  FOR  CLARIFICATION  AND  IS 
INTENDED  TO  FILL  IN  ANY  MISSING  INFORMATION  NOT  COM¬ 
MUNICATED  BY  THE  IDEFq  MODEL  DIAGRAM." 


FTkliGA^GQOOU 
5  SeptemDer  1963 


I 

AUTHORING  i 
PROCEDURES  GLOSSARY 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  func¬ 
tion  and  use  of  the  glossary  to  IDEFq 
function  modeling. 

PROCEDURE:  List  all  terms  that  require  clarifica¬ 

tion  of  definition. 

REFERENCE:  AFWAL-TR-81 -402 3/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (ICAM) ,  Architec¬ 
ture,  Part  TT,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Creating  Supporting  Materials,"  Sec¬ 

tion  6,  #6.1.5,  Pg.  87 


NARRATION:  "THE  PURPOSE  OF  THE  GLOSSARY  IS  TO  DEFINE  TERMS  AS 
THEY  ARE  USED  IN  ANY  SPECIFIC  IDEFq  FUNCTION  MODELING 
CONTEXT." 
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AUTHORING  |  _ 

PROCEDURES  ,  DECOMPOSITION  _  _ 

•  author  a  cmaoram 

•  VfA*Y  AMO 

•  WCOUWM  A«0  iTtMAT* 


81*4  «• 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dure  in  decomposing  an  IDEFq  function 
model . 

PROCEDURE:  1)  Author  the  specific  level  of  the 

IDEFq  function  model. 

2)  Verify  and  refine  that  level  of 
the  IDEFq  function  model. 

3)  Decompose  and  iterate  the  IDEFq 
function  model . 

REFERENCE:  A FWAL-TR-81- 4023 /INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  ( I  CAM ) ,  Architec¬ 
ture,  Part  II,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

SEE:  "Author  Activities,"  Section  6,  *6.1.7, 

Pg.  88 


NARRATION:  (TALK  TO  CHART) 

"THE  FIRST  STEP  IN  IDEFq  AUTHORING  PROCEDURES  IS  TO 
AUTHOR  A  DIAGRAM,  THEN  TO  THINK  ABOUT,  VERIFY,  AND 
REFINE  THE  DIAGRAM  IN  ORDER  TO  COMMUNICATE  THE  IN¬ 
TENDED  MESSAGE,  AND  FINALLY  TO  DECOMPOSE  THE  A-G 
LEVEL  AND  ITERATE  THE  IDEFq  FUNCTION  MODEL  BY  THE  KIT 
OR  MEETING  PROCESS." 


AUTHORING 

PROCEDURES 


DECOMPOSITION  PROCESS 


•  CMOOta  sox  ton  obcomwution 

•  COCLICT  OATA 

•  BOUNO  COMTIir 

•  Ci.ua TKA  OA T A  AMO  rV*CTOMB 

•  aaa  to*  Boua  a  mo  ammowb  hat  out  oiao*am> 

•  MfMO  LAYOUT 

•  com rmm  mtimtacs  with  pamont 

•  mm  out  kit  tom  mvik  (vcnvv) 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dures  for  the  decomposition  process  of 
IDEFg  function  modeling. 

PROCEDURE:  (As  outlined  on  chart) 


NARRATION:  (FOLLOW  THE  STEPS  OUTLINED  ON  THE  CHART) 
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ir 


INSTRUCTIONAL 

PROCEDURE: 


OBJECTIVE: 


To  teach  an  understand! ng  of  the  proc 
dures  used  in  decomposing  an  IDE 
function  model . 


Start  with  A-0  level  (the  whole  func¬ 
tion)  and  break  the  A-0  level  into  its 
subfunctions . 


Qj  Ij. 


authoring 

PROCEDURES 


DECOMPOSITION 


"  ■  ^  a. -  o UUkA. 

lender 


5»* 


•a 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures. 

PROCEDURE:  Decompose  functions  from  a  more  general 

level  to  a  more  detailed  level  of 
decomposi tion. 


NARRATION:  "ALL  DECOMPOSITIONS  PROCEED  FROM  THE  A-0  LEVEL  TO 
NEXT  LOWER  LEVELS  OF  DETAIL." 
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FTRj.iu^lO' 
c  Secterrr-er 


AUTHORING  ' 

PROCEDURES  I  DECOMPOSITION 


A  uoOtL  OROANtZCS  Diagrams  into  a 
•  TRUCTURfO  OICO**Oa»TIOM 


00-2 


93 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures. 

PROCEDURE:  Proceed  from  the  A-0  context  to  the 

first  level  of  decomposition,  and  then 
to  the  second  level  of  decomposition. 


NARRATION:  "THIS  IS  AN  EXAMPLE  OF  THE  DECOMPOSITION  PROCESS  IN  4 
MANUFACTURING  ENVIRONMENT.1' 

(TALK  TO  CHART) 
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r  7r  j.UuOJL 
o  Seoter,oer  19eJ 


COM  COM*  *JM  WnrTTIM  CM  THI  MCOMOUO  CHAOAAM 


al  1MT  cm  na  oumm 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures. 

PROCEDURE:  Keep  track  of  ICOM  notation  throughout 

the  decomposition  process. 

REFERENCE:  AFWAL-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (I CAM) ,  Architec¬ 
ture,  Part  rn  Volume  IV  -  Function 
Modeling  Manual  (IDEFO) 

SEE:  "Coding  Boundary  Arrows"  Section  3, 

#3.2.3,  Pg.  37 


NARRATION:  (TALK  TO  CHART) 

"REMEMBER  THE  ICOM  CODES: 

I  =  INPUT 
C  =  CONTROL 
0  =  OUTPUT 
M  =  MECHANISM" 


2-449 


AUTHORING 

PROCEDURES  DECOMPOSITION 


FTRj.j.'j^UjGo 

6  Sectemcer  -y'a 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures  by  using  a 
manufacturing  example. 

PROCEDURE:  Keep  track  of  ICOM  notation  throughout 

the  decomposition  process  by  using  ICOM 
codes . 


NARRATION:  "THIS  IS  A  MANUFACTURING  EXAMPLE  OF  HOW  THE  USE  OF 

ICOM  COOES  ARE  USED  TO  HELP  CLARIFY  THE  UNDERSTANDING 
OF  THE  IDEFo  FUNCTION  MODEL  THROUGHOUT  THE  DECOMPOSI¬ 
TION  PROCESS. 

"MECHANISMS  ARE  NOT  FREQUENTLY  SHOWN  IN  GENERIC 
MODELS  BECAUSE  THIS  IS  WHERE  THE  DIFFERENCES  OCCUR 
AMONG  AEROSPACE  MANUFACTURERS. 

"BUT,  THE  MECHANISMS  ARE  USUALLY  SHOWN  IN  THE  LOWEST 
LEVEL  OF  DECOMPOSITION." 
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i 


FTR^lG'.ljjQuo 

c  Set  terrier 


AUTHORING  i 

PROCEDURES  |  DECOMPOSITION 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures  by  using  a 
manufacturing  example. 

PROCEDURE:  Keep  track  of  the  I  COM  notation 

throughout  the  decomposition  process  by 
using  ICOM  codes. 


NARRATION:  "THIS  IS  A  FURTHER  MANUFACTURING  EXAMPLE  OF  HOW  THE 
USE  OF  _IC0M  CODES.  ARE  USED  TO  HELP  CLARIFY  THE  UNDER¬ 
STANDING  "IJF'ThE  IDEFq  FUNCTION  MODEL  THROUGHOUT  THE 
DECOMPOSITION  PROCESS." 


I 
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rTRi  J.0^1 

6  Sectaraer 


AUTHORING 

PROCEDURES 


[DECOMPOSITION 


TUMM4LLI0  AMMOWB 


<1  I 


ARROW  Wit  MOT  ARffAR 
OM  OtCOMMOMO  OtAQMAIR 


ARROW  Wii.  not  apwcam 
OM  AANCNT  OUOMAM 


»•*» 


•  T 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  what 

happens  to  certain  data  in  the 
decomposition  process. 

PROCEDURE:  Tunnelled  arrows  are  utilized  to  vary 

the  data  detail  at  the  appropriate 
model  level. 


NARRATION:  "SOMETIMES  WE  WANT  TO  SHOW  AS  MUCH  DATA  AS  POSSIBLE 
ON  THE  HIGHEST  LEVEL  DIAGRAM.  IF  WE  FIND  THAT  OUR 
PROJECT  SCOPE  IS  NOT  CONCERNED  WITH  ALL  THE  DATA  WE 
HAVE  INDICATED,  WE  HAVE  A  CONVENTION  FOR  SHOWING  DATA 
AT  HIGHER  LEVELS  AND  OROPPING  IT  ALTOGETHER  OR  HAVING 
IT  DISAPPEAR  AND  REAPPEAR  LATER  AT  A  LOWER  LEVEL  OF 
DECOMPOSITION." 
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[INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  authoring 

decomposition  procedures. 

PROCEDURE:  Follow  tunnel  1 ed  arrow  notation 

throughout  the  decomposition  process. 


NARRATION:  (TALK  TO  CHART) 


~TRiiOi.iuuUC 
6  Septemoer  196 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  dia¬ 
gram  form  used  in  IDEFg  authoring  pro¬ 
cedures  . 

PROCEDURE:  Fill  in  appropriate  information  in 

spaces  provided. 


NARRATION:  "DIAGRAM  FORM  PROVIDES: 

1)  STANDARDIZATION 

2)  CONSISTENCY 

FOR  COMMUNICATION.'* 
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AUTHORING 

PROCEDURES  |  CONTEXT  ENTRY 


a«rrrw3 - 

— 

*  nooi  or 

P AN|NT 

Qziom  «  7AMNT  WT  UM  MCOMW8IO 

|  |~»  |  iO *  IIMO  DICOUMUO 

'  conrixr  ro « 

!  A-0*MON| 

AO* T  0* 

'  A  J  2  4 

i 

#»-» 


70 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understand! ng  of  context 

entry  diagram  form  in  IDEFq  authoring 
procedures. 

PROCEDURE:  Use  standard  IDEFq  form  with  context 

entry  at  top  right  hand  corner  of  form. 


NARRATION:  (TALK  TO  CHART) 
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FTRiiG^iUCOGL 
8  Septemoer  19c3 


AUTHORING 

PROCEDURES 

NODE  NUMBER  ENTRY 

COMFOSfO  OF 

#  MOOCL  NAM< 

•  MUUMN  OF  SFACFtC  MOOC 

P"  {****"  mwr  wmw 


OfNTFll  TYF«  OF  FAO« 
«  OftAOMAM 

•  hat 


•  OLOSAAMV 

•  FIO 


INSTRUCTIONAL  OBJECTTIVE:  To  teach  an  understanding  of  the  node 

number  entry  diagram  form  in  IDEFg 
authoring  procedures. 

PROCEDURE:  Use  standard  IDEFo  form  wi th  node  num¬ 

ber  entry  under  "node"  section  at  lower 
left  hand  corner  and  "title"  at  lower 
center  of  diagram  form. 


NARRATION:  (TALK  TO  CHART) 
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AUTHORING 

_ PROCEDURES  j  C-NUMBER  ENTRY 

CAlATJON  WUMMW  i»  MMHMO  TO  »a  C  NUMHW 

coMroaco  of 

•  TWO  on  THMI  IITTIM  Of  AUTHOfl'9  INITIAL  § 

•  POLLOWfO  «V  A  NUMUN  MOOCNTULLT  AtaiOMCO  »Y  AUTHON 

rnainm  MCAN§  Of  AIFIMNC1  TO  A  tMf  IT  YOUNO  aa  TMt  LOWfA  lift  COMMA 
Of  THC  MAMMA  F«U> 


f  A  CXAOAAH  AtALACaa  A  MMVIOUA  04AOAAM.  TMf  OANMNAl  C-NUMMN  M  WAIT  HA  M 

lAMNTMaaa  yollowmo  thc  ncw  c  num— w~ 


60  a  T  2 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the 

creation-number  entry  diagram  form  in 
IDEFq  authoring  procedures. 

PROCEDURE:  Use  standard  IDEFo  form  with  "C-number 

entry"  located  at  the  lower  rignt  hand 
corner  of  the  form. 


NARRATION:  (TALK  TO  CHART) 
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b  September  -be 


AUTHORING 

PROCEDURES  REFERENCE  EXPRESSION 


ro  n**o  rw«  oitah-S  ot  *  aoi  uai  rm  mcfimmci  icpfteaaiOM  ro  io«nt#y 
t  hC  MOOfl  NUUim  OP  TMf  0«dOM#OMO  lOl 


MHMNCf  IXPHtMON  A/PfMI 


•  OUTMM  tmi  aos 

•  niow  rm  aoi  nuumn 


□ 


r  no  nimhinci  a^niani.  rxa  *o«  HA*  hot  tit  min  oiconmmii 


INSTRUCTIONAL  OBJECTIVE: 


PROCEDURE: 


To  teach  an  understanding  of  the  use  of 
reference  expression  diagram  form  in 
IDEFq  authoring  procedures. 

List  reference  expression  to  clarify 
the  decompositions. 


NARRATION:  (TALK  TO  CHART) 
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AUTHORING 

PROCEDURES  DOCUMENT ATlON-  NODE  INDEX 


•••  snuxvsam— 


CQRRS3PONOMQ 
QUfOSlTlOH  i  TRuC  nj«e 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  docu¬ 
mentation  node  index  used  in  IDEFq 
function  model ing. 


PROCEDURE: 


Diagram  the  functions  involved  in  the 
decomposition  process  in  a  list  form 
according  to  node  index. 


NARRATION:  (TALK  TO  CHART) 
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FTRii04l00DCU 
6  Septemoer  15b3 


AUTHORING 

PROCEDURES 


DOCUMENTATION  -  NODE  TREE 


MAMUr  ACTVM 

Mtooocr 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  docu¬ 
mentation  node  tree  used  in  IDEFo 
function  modeling. 

PROCEDURE:  Diagram  the  functions  involved  in  the 

decomposition  process  in  node  tree 
form. 


NARRATION:  "THIS  IS  A  MANUFACTURING  EXAMPLE  OF  A  NODE  TREE  USED 
TO  DEVELOP  AN  UNDERSTANDING  OF  FUNCTION  DECOMPOSITION 
IN  IDEFq  FUNCTION  MOOELING." 
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FTRllCWiOOOOU 
6  September  1983 


AUTHOPWG  CONCEPTS 
AND  PROCEDURES 


AUTHORING  EXERCISE 


gASCO  O*  /Oil  OWtHO  MOOftl  HJMTO®*  AM)  vS>*/OMT.  CAI 
4-0  AMO  AO  04AOMAM  Of  YOUR  JO® 


/UMTQSS  TO  UMOCR®TANO  A  NO  COMMLMCATI  TMS  FUNCTION  Of  MV  JO® 

l/UT  YOUR  JO®  M  FCMMCTMlVDCNTrrMa  n®  OROANUATOFMf  > 

you  ams  part  or) 

VgWMggT:  'MV SSL/*  (STATS  TOUM  BACXOAOUMO  AMO  iXFWISMCf) 


»•« 


7% 


INSTRUCTIONAL  OBJECTIVE: 


To  review  the  IDEFq  function  modeling 
authoring  concepts  and  procedures 
covered  in  this  training  manual. 


DIRECTIONS:  FOLLOW  DIRECTIONS  ON  CHART  USING  IDEFq  DIAGRAM  FORMS 
OR  SCRATCH  PAPER.  WE  WILL  DISCUSS  ANY  PROBLEMS 
informally. 

NARRATION:  "AFTER  THE  EXERCISE  IS  COMPLETED  TELL  THE  PARTICI¬ 
PANTS  THAT  THIS  EXERCISE  HAS  BEEN  TO  PROVOKE  THOUGHT, 
TO  PROVIDE  PRACTICE,  AND  TO  DEVELOP  A  BETTER  UNDER¬ 
STANDING  OF  THE  IDEFq  MODELING  METHODOLOGY.  THE 
MOOELS  WILL  NOT  BE  COLLECTED  OR  DISPLAYED." 
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rTRllOAiOOOO’J 
6  Septemoer  1963 


IDEF0 


i*PUT 


control 


_L_ 

FUNCTION 

~r 

WICHAWSU 


-►  OUTPUT 


COMMENTING 

CONCEPTS  AND  PROCEDURES 


t. 


u  ■  - 


TITLE  SLIDE: 


IDEFg  Commenting  Concepts  and 
Procedures 


COURSE  OBJECTIVE:  To  teach  an  understanding  of  the 

commenting  concepts  and  procedures 
involved  in  IDEFq  function  modeling. 


NARRATION:  "AN  IDEFq  FUNCTION  MODEL  GRAPHICALLY  SHOWS  OBJECTS 
AND/OR  INFORMATION  PERFORMED  BY  MEN  AND/OR  MACHINES 
THAT  ENABLES  YOU  TO  UNDERSTAND  A  SYSTEM. 

"THIS  SECTION  OF  OUR  PROGRAM  IS  TO  PROVIDE  YOU  WITH 
THE  CONCEPTS  AND  PROCEDURES  ESTABLISHED  FOR  IDEFq 
MODEL  COMMENTING." 
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FTRliQ4lG0GGU 
6  Septemoer  1563 


COMMENTING 
CONCEPTS  &  i 

procedures!  learning  objectives 


1  UNOtwa  \  ANO  TH€  IMPORTANCE  Of  IOEP  COMMENTING 

2  UNOER3T  ANO  THE  iOEF  K I T  CrClE 

]  UNUER3TANO  THE  iCEF  W  AL K  THROUGH  Mf  €  T INU  PROCESS 

4  UNOERSTanO  THE  >OEf  LlMARY  FUNCTIONS 


•  J 


NARRATION:  "COURSE  LEARNING  OBJECTIVES: 

TO  ENABLE  YOU  TO  UNDERSTAND  IDEFq  FUNCTION  MODELING, 
IN  TERMS  OF: 

1)  THE  IMPORTANCE  OF  IDEF  COMMENTING 

2)  THE  IDEF  KIT  CYCLE 

3)  THE  IDEF  WALKTHROUGH  MEETING  PROCESS 

4)  THE  IDEF  LIBRARIAN  FUNCTIONS" 
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FTRI1041GQ00U 
8  Septemoer  1963 


COMMENTING 

CONCEPTS 

COMMENTING 

PRINCIPLES  OP  COMMENTING; 

1.  UNDERSTANDING:  WHAT  IS  THE  AUTHOR  SAYING  7 

2.  AGREEMENT  :  DO  I  AGREE  WITH  THE  AUTHOR? 


St#  *  J 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  commenting 

principles  in  developing  IDEFo  function 
models. 

CONCEPT:  Commenting  includes  understand: ng  and 

agreement  relative  to  IDEFg  function 
models. 


REFERENCE:  AFWAL-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (ICAMi;  Archi tec- 
ture,  Part  IT-,  Volume  IV  -  Function 
Model i ng  Manual  (IDEFg) 

SEE:  "Commenter  Guidelines,"  Section  5, 

#5 .2.2.1,  Pg.  65 


NARRATION:  "COMMENTING  ON  IDEFg  FUNCTION  MODEL  DIAGRAMS  INVOLVES 
AN  UNDERSTANDING  OF  WHAT  THE  AUTHOR  IS  SAYING  AND  AN 
AGREEMENT  WITH  WHAT  THE  AUTHOR  INTENDED  TO  SAY." 
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r  iPu ,U4  j.u'uOoL 

6  September  19c3 


COMMENTING  j 

CONCEPTS  |  COMMUNICATION 


AUTHORING  ♦  COMMENTING  = 
COMMUNICATION 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  role 

of  communication  in  IDEF  modeling. 

CONCEPT:  Understanding  and  agreement  equal 

communication. 


NARRATION:  "IDEFq  MODELING  METHODOLOGY  PROVIDES  A  STANDARD  FOR 
COMMUNICATION.  THE  READER  MUST  FIRST  UNDERSTAND  WHAT 
IS  BEING  SAIO .  UNDERSTANDING  IS  A  MATTER  OF  KNOWING 
THE  RULES  OF  IDEFo  FUNCTION  MODELING  AND  CROSS  REFER¬ 
ENCING  THE  INFORMATION  COMMUNICATED  BY  THE  MODEL  WITH 
THOSE  RULES." 
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FTRii04i00G0U 
8  Septemoer  1983 


COMMENTING 

i 

i 

i 

CONCEPTS 

IDEF  KIT 

6  k#  -  J 


S 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  IDEF 

kit  process. 

CONCEPT:  A  standard  of  communication  will  pro¬ 

vide  a  means  for  communicating  in  IDEF 
model i ng. 


NARRATION:  "THE  IDEF  KIT  CONCEPT  PROVIDES  STANDARD  FORM  FOR 
COMMUNICATION  BY  USING  STANDARDIZED  FORMS  AND  RULES 
AND  PROCEDURES  FOR  DEVELOPING  IDEF  MODELST" 
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COMMENTING 

CONCEPTS 


IOEF  DIAGRAM  COMMENTING  PROCESS 


A3PCCT3  ro  LOOK  FOB 

•  clanity 

•  COHSUIIMCV 

•  COBBICT  SYNTAX 

•  COBBICT  SCNANT1C3 


flU  '  > 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  IDEF 

diagram  commenting  process. 

CONCEPT:  There  are  specific  aspects  in  the  IDEF 

diagram  commenting  process  that  lead  to 
communication. 


NARRATION:  "DECIDE: 

1)  DID  THE  AUTHOR  GO  BY  THE  RULES  OF  THE  METHODOLOGY? 

2)  DO  YOU  AGREE  WITH  WHAT  THE  AUTHOR  IS  COMMUNICATING?" 
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FTR110410000U 
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COMMENTING 

PROCEDURES  IOEF  DIAGRAM  COMMENTING  PROCESS 

MECHANtC3 

•  (*)  NOT€3 

•  MOTf  F«LO 

•  U3C  R<0  INK 

ASOve  ALL  »MA*t  COMMENTS 

•  CLEAN 

•  WCF 

•  CONSTRUCTIVE 


H'J  ■  j  1 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dures  involved  in  the  IDEF  diagram 
commenting  process. 

PROCEDURE:  Make  notes  and  use  red  ink. 


NARRATION:  "COMMENTING  RULES  ARE  SIMPLE: 

o  USE  RED  INK  (REVIEWER) 
o  NOTES 
o  NOTE  FIELD 
MAKE  COMMENTS: 
o  CLEAR 
o  BRIEF 

o  CONSTRUCTIVE" 
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F  Tklio*-;  j.UU 
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COMMENTING  OEF  DIAGRAM 
PROCEDURES  QUMfc  N  T  inO  process 

pnocess  steps 


•  initial  a  no  Date  hit 


•  CHECK  3YNTAI  AMO  LAYOUT  0*  QiAQPAM 


•  Mao  oiaqnam 

ITERATE  fon 

EACH  OIAQN  AM  •  CHECK  SEMANTICS  OF  OIAQNAM 


•  CHECK  SUGGESTIONS  DOCUMENT  A  TlON 
(•»  Ff O  S.  TEXT  ANO  /  ON  OLOSSANV) 

•  MAKE  CONSTRUCTIVE  SUOGCSTONS 

; 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  proce¬ 
dures  involved  in  the  IDEFq  diagram 
commenting  process. 

PROCEDURE:  Follow  the  structured  steps  involved  in 

the  IOEFq  diagram  commenting  process. 


i 


I 

$ 


NARRATION:  "FOLLOW  THESE  STEPS." 
(TALK  TO  CHART) 
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rTRj.  _l  js 

Septenioe 


COMMENTING 

CONCEPTS 


TEXT/ GLOSS ART 


COMMENTING 


TC*  T/Qi 033AM  V  SHOULD  HAve 

•  tUCVITV 

•  9TRUCTIWC 

•  Cl.  AWT  Y 

Tixr/oLoaaAAv  snoot o  ac  written 

•  ro  CLA*#V  INFORMATION 
CONVt YCD  av  THC  DIAGRAM 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  role 

of  text  and  glossary  in  the  IDEF  dia¬ 
gram  commenting  process. 

CONCEPT:  In  order  to  clarify  information  con¬ 

veyed  by  the  IDEF  diagram  some  attempt 
must  be  made  to  explain  the  background 
and  terminology  used  in  the  IDEF  model. 


NARRATION:  "IDEF  TEST  AND  GLOSSARY  ARE  MEANT  TO  PROVIDE: 

1)  CLARIFY 

2)  STRUCTURE 

TO  THE  IDEFq  MODEL." 
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COMMENTING 

CONCEPTS  j  F6Q  COMMENTING 

*  FEO  (FOR  EXPOSITION  ONirl 
OON  T  fOHOtn  A  FEO 

•  id  any  oiaGRam  that  falls  outside  f he 

STRICT  HIERARCHY 

•  MAY  CONTAIN  MORE  THAN  Six  80<E3 
AMO  HAVE  PARTIAL  ARROW  STRUCTURE 

•  IS  USfO  BV  THE  AUTHOR 

•  TO  CLUB  THAT!  A  POINT 

•  TO  ClAftffY  A  DIAGRAM 
A  PIO  ASA  a 

•  DO  YOU  UNOERSTANO  7 

•  DOSS  IT  CLARrY  WPO  FOR  YOU  » 

•  DO  YOU  AOMI  7 


5U  i 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  role 

of  a  F.E.O.  diagram  in  the  IDEF  model¬ 
ing  methodology. 

CONCEPT:  A  F.E.O.  provides  background  informa¬ 

tion  to  an  IDEFo  function  model  diagram 
in  addition  to  that  provided  by  the 
text  and  glossary. 


NARRATION:  (TALK  TO  ChART) 
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FTRiiO^iOOGOL 
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COMMENTING  I 

CONCEPTS  |  APPROACHES  TO  COMMENTING 


•  IDEF  KIT  CYCLE 

•  IDEF  WALKTHROUGH 
MEETING(S) 


Au- - 


1 1 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the 

approaches  used  in  the  IDEF  model  dia¬ 
gram  commenting  process. 

CONCEPT:  IDEF  corrmenting  includes  an  interaction 

among  understand!’  ng,  agreement,  and 
updating  of  lOEF  model  information. 


NARRATION:  "UNDERSTANDING,  AGREEMENT,  AND  UPDATING  OF  IDEFo 
FUNCTION  MODELS  INVOLVES: 

o  THE  IDEF  KIT  CYCLE 

o  IDEF  WALKTHROUGH  MEETING(S) " 
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FTR11G41Q000U 
6  Septemoer  1963 


COMMENTING 

PROCEDURES 

COMMENTING 

USING  HIT  C  v CL t  *nO  w alx  T hnOuGn  MCCTMGiSI 

•  CMCU4.ATC  AIT)  TMflOUQM  Alt  C*CLE 
AND  i  ON 

•  COHOU CT  MRIOOIC  WUKTNNQUOH  MtfTMO(S> 


60  -  J 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  com¬ 
menting  procedures  used  in  the  IDEF 
diagram  commenting  process. 

PROCEDURE:  Conduct  IDEF  kit  cycle  and/or  conduct 

periodic  walkthrough  meeting(s). 


NARRATION:  (TALK  TO  CHART) 
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FTR110410000U 
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COMMENTING 

PROCEDURES 


COMMENTING 


*>T  CTCltWO  ALTERNATIVES 

•  u«twO 

•  Pf HSOMMCL  MEETING 

MQ3  A  HO  COW  3 

utt  ocu 

•  SAVES  TRAVEL  COSTS 

•  OOOO  FOR  INITIAL  CONTACT 

•  Si. OWCN  COMMENTING  TURN-OVER  TIMS 

•  SlOWS A  TO  OAM  CONSENSUS 

■MUTHSOUQH  MSETMQiSI 

•  QUICKER  COMMfNTMQ  TURN  'OVER  TIMS 

•  QUICKER  TO  OAM  CONSENSUS 

•  MORS  TRAVEL  COSTS 

•  OOOO  FOR  KIT  PMALI2ATION 


50*} 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  com¬ 
menting  procedures  used  in  the  IDEF 
diagram  commenting  process. 


PROCEDURE: 


o  Use  kit  cycling  alternatives 
o  Use  IDEF  kit  cycle 
o  Use  IDEF  walkthrough  meeting(s) 


NARRATION:  (TALK  TO  CHART) 
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sum 

- - ►  produce  **t 

♦ 

Rf  AO  AMO  COMMENT  ON  HIT 

•te  aa  riOM  ^ 

(ft  uoumdi  ACvKW  AMO  Af 9ROMO  TO 
COMMENTS 

♦ 

ACV«W  AfSROMSCS 
♦ 

(XSCUS9  (V  MfCISSAMV) 


PERSONNEL 
AUTHOR 
COMMA  N  TER 

AUTHOR 

COMMCNTCR 

AUTHOR  AMO  COMMCMTER 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  steps 

and  personnel  involved  in  the  IDEF  kit 
cycle. 

CONCEPT:  The  IDEF  kit  cycle  invol  ves  personnel 

and  a  structured  set  of  steps  to 
follow. 

REFERENCE:  AFWAL-TR-8 1-4023 /INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (I CAM),  Architec¬ 
ture,  Part  II,  Volume  IV  -  Function 
Model ing  Manual  (IDEFq) 

SEE:  "The  IDEF  Kit  Cycle,"  Section  5,  #5.2 

(Figure  5-1) ,  Pg.  62 


NARRATION:  (TALK  TO  CHART) 
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FTRllOAiDOOOlj 

6  Seotemoer  1963 


COMMENTING  IDEF  KIT  CVCLE 
PROCEDURES  otacuasioN _ 


discussion  flutes 


•  QMLY  #  NCCfSSANr 

•  OlSCuaa  JOINTS  Of  OlSAQfliEMfMT  ONLY 

•  UNIT  TlMfi 

•  OCCIOC  ACTIONS 

•  accoao  ac suits 


iu-J 


is 


INSTRUCTIONAL  OBJECTIVE: 


To  teach  an  understanding  of  the  IDEF 
kit  cycle  discussion  rules. 


PROCEDURE: 


Follow  IDEF  kit  cycle  discussion  rules. 


NARRATION:  (TALK  TO  CHART) 


FTR110410000U 
8  Septemoer  1963 


COMMENTING 

IDEF  KIT  CYCLE 

PROCEDURES 

author  RESPONDING 

AUTHOR  RCSPONOS  TO  Ai.t  COMMENTS 

•  UNOCRSTANO  COMMENTS 

«  *„  V  AGREE 

•  'I*  #  OiSAQNEE  WITH  EXPLANATION 

•  USE  1-Ut  INN 

•  NO rt  *l«T‘9  TALK'  -  #  NECESSARY 

•  NOT!  COMMENTS  ON  AUTHOR  COPY 

•  RETURN  KIT  TO  COMMfNTBR 


4 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  con¬ 
ventions  used  in  IDEF  kit  cycle  author 
responding. 


PROCEDURE:  Use  IDEF  kit  cycle  notation  in  comment¬ 

ing  on  IDEFg  function  model  diagrams. 


NARRATION:  (TALK  TO  CHART) 
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FTR110410000U 
8  Septemoer  1983 


COMMENTING  I  WALKTHROUGH  MEETING 
PROCEDURES  |  stirs  amo  masonnci. 


st*rs 


iTKNAnOM 
<#  MQUMtOI 


>  PftOOUCt  KIT 

MaO  AMO  COmm<MT  ON  kit 

Sir  UP  WALKTHROUGH  MfllTtMO 

WALK  THROUGH  MtflTWO 
<  OMCUIIION 


PtRCONNRL 

AUTHOR 

COMMINTIfl(S) 
NWOJiCT  IAAMAOCR 

PROJtCT  MANAQIN 

♦  AUTHOR 

*  COMMCMTffMS) 


INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  steps 

and  personnel  involved  in  the  IDEF  kit 
cycle  walkthrough  meeting. 

PROCEDURE:  Follow  IDEF  walkthrough  meeting  steps 

with  involved  personnel. 


NARRATION:  (TALK  TO  CHART) 


f7TH110410000U 
8  SeDtemoer  1983 


commenting  Iioef  diagram 

PROCEDURES |  wiala  through  process 


SIX  STEPS 

1  SCAM  TH§  OIAOR4M 

2  LOOK  AT  THC  PARCMT  DIAGRAM 

3  COMMCCT  THC  PARSMr  BOX  AMO  T  Hfl  Of  TAIL  04AQRAM 

4  K XAMMC  THC  MTKRMAl  ARROW  PATTERN 

5  Rf  AO  TNf  r«XT  AMO  GLOSSARY 

•  SIT  THC  STATUS  Of  THC  OtAORAM 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  IDEF 

diagram  walkthrough  process. 

PROCEDURE:  Follow  IDEF  diagram  six  steps  in  carry¬ 

ing  out  the  IDEF  walkthrough  process. 


NARRATION:  (TALK  TO  CHART) 
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FTRI10410000U 
8  Septemoer  1983 


INSTRUCTIONAL 

PROCEDURE: 


COMMENTING  IOEF  KIT  CYCLE 
PROCEDURES  irintnoN 


AUTHOR  REfiHAS  OiAOMAM  ANO  iTERA  f£3 

•  iNCORPORA  TCI  MCCE33ARV  CMANQCS 

•  ISSUE  3  SUBSEQUENT  Kir 

•  COMMENTEHS  REPfR  ro  PREVIOUS  KIT 

ro  i vacua ri  changes 


fiu-j 


is 


OBJECTIVE:  To  teach  an  understanding  of  IDEF  kit 
cycle  iteration. 

Follow  IDEF  kit  cycle  iteration  steps. 


NARRATION:  (TALK  TO  CHART) 


FTR11041000UU 
b  Septemoer  1583 


COMMENTING  j 
CONCEPTS  &  j 

PROCEDURES  LIBRARY  FUNCTION 


WHETHER  TOO  USE  <0£ F  Air  CYCLE  OR 
AiAUTHflOUOh  MEETINO  PROCESS 
tOR  80TH)- 


yOU  MUST  HAVE  SOME  LEVEL  Of 
CONTROL  f ON  tOEP  MOOfLINQ 
TO  MAMAOf  THE  COMMUNlCA  HON  PROCESS 


a  j  -  j 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  li¬ 
brarian  function  in  IDEF  modeling. 

CONCEPT:  The  librarian  function  in  the  IDEF 

modeling  methodology  maintains  the 
necessary  control  of  the  IDEFq  function 
model  information. 


PROCEDURE: 


REFERENCE: 


SEE: 


o  Maintains  files 

o  Controls  distribution  of  documented 
information 

o  Copies,  distributes,  and  tracks  IDEF 
information 

A FWAL-TR-81-4023 /INTEGRATED  COMPUTER 
AIDED  MANUFACTURING  (I CAM' 5 ,  Architec¬ 
ture,  Part  lT~,  Volume  IV  -  Function 
Modeling  Manual  (IDEFq) 

"The  IDEF  Kit  Cycle,"  Section  5,  *5.2 

(Figure  5-1) ,  Pg.  62 


NARRATION:  (TALK  TO  CHART) 
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i 

COMMENTING  |  IOEF  KIT  CYCLE 
PROCEDURES  |  library  functioNs 


•  maintains  Fk.cs 

•  CONTROLS  OlS T RtSUTtQN  OF  OOCuMfNTED 

INFORM  A  DON 


•  RfCClvCS.  COFlCS.OlSTRMKlTeS  TRACKS 
ANO  T RANSFCRS 
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INSTRUCTIONAL  OBJECTIVE:  To  teach  an  understanding  of  the  IDEF 

kit  cycle  librarian  functions. 

PROCEDURE:  The  librarian  function: 

o  Maintains  files 

o  Controls  distribution  of  documented 
information 

o  Copies,  distributes,  and  tracks  IDEF 
information 


NARRATION:  (TALK  TO  CHART) 


r~  J  j.  jfj 

COMMENTING  I 
CONCEPTS  & 

PROCEDURES  COMMENTING  EXERCISE 

»  Ou  l*l*l  iMfc  HOl  £  OF  A  COMMtN  T  EH 
*NQ  lOOK  FOR 


•  surtax  errors 

i IOC F,  SrUIOlOQY  ANO  RULES) 


•  SEMANTIC  errors 

(MISUMOER3  T  ANOINQS  OF  THE 
iNTENOCO  AUTHOR  COMMUNICATION) 


aiaxflflUMfcMU  aiiH-iHi  «augo 

(AFTER  YOU  UNOERSTANO  WHAT 
AUTHOR  INTENO80) 


Then  not*  rOUR  COMMENTS  ON  iHl  DIAGRAM  FOLLOWING 
THE  GUIDELINES  JUST  PROVtOEO 


l!l-J  *  22 


INSTRUCTIONAL  OBJECTIVE:  To  give  an  exercise  in  IDEFq  commenting 

concepts  to  reinforce  what  has  been 
taught. 


DIRECTIONS:  PLAY  THIS  COMMENTER  ROLE  IN  THE  FOLLOWING  EXERCISE. 
(TALK  TO  CHART) 


2-483 


TTRiiGaiOGOGu 
o  SeotemDer  1963 


COMMENTING 

CONCEPTS  A  (  10 EP  KIT  CYCLE 
PROCEDURES  COMMENTING  EXERCISE 
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INSTRUCTIONAL  OBJECTIVE:  To  give  an  exercise  in  IDEF  kit  cycle 

commenting  concepts  and  procedures. 


DIRECTIONS:  COMMENT  ON  IDEFq  FUNCTION  MODEL  DIAGRAM  IN  PRESEN¬ 
TATION  HANDOUT  MATERIALS  ACCORDING  TO  THE  STRUCTURED 
ROLE  OF  A  COMMENTER. 
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ARCHITECTURE 


r  i  -  x  x  JuJoL 

e;;  lemoer 


A  STRUCTURED  APPROACH  TO 


MANUFACTURING 


6*-  • 


TITLE  SLIDE: 

COURSE  OBJECTIVE: 


REFERENCE: 


SEE: 


Arcrri  Lecture  A  Structured  Approach  to 
Manufacturi na 


To  teach  an  understanding  of  the  I  CAM 
generic  manufacturing  architecture 
(MFGO)  ana  its  utilization  as  a  Manu¬ 
facturing  Technology  Modernization 
(TECH  MOD)  planning  and  analytical 
tool . 

AFWAL-TR -81 -402 3/ INTEGRATED  COMPUTER 
AIOED  MANUFACTURING  (I CAM)  Architec¬ 
ture,  Part  II,  VoTume  II  -  Architecture 
-  A  Structured  Approach  to  Manu¬ 
facturi  ng 

(ALL) 


NARRATION:  "TO  IMPROVE  PRODUCTIVITY,  WE  NEED  (AMONG  OTHER 
THINGS)  A  MEANS  OF  TRANSFORMING  THE  BLACK  MAGIC  OF 
MANUFACTURINGTO  A  SCIENCE.  EMBEDDED  WITHIN  MUST  BE 
A  COMMUNICATION  STANDARD  TO  SERVE  AS  BOTH  A  TOOL  FOR 
MANAGEMENT  PLANNING  AND  CONTROL  AND  SYSTEM  INTEGRA¬ 
TION.  THE  SUBJECT  OF  THIS  PORTION  OF  OUR  PRESENTA¬ 
TION,  'ARCHITECTURE  -  A  STRUCTURED  APPROACH  TO  MANU¬ 
FACTURING'  IS  SUCH  A  MEANS.  THE  ARCHITECTURE  IS 
FORMED  3Y  A  FUNCTION  MODEL  USING  IDEFg,  AN  INFORMA¬ 
TION  MODEL  USING  IDEFi ,  AND  A  DYNAMICS  MODEL  USING 
I0EF2.  EACH  MODEL  IS  AN  ARCHITECTURE  UNTO  ITSELF  - 
REPRESENTING  A  DISTINCT  BUT  RELATED  VIEW  OF  A  SUB¬ 
JECT,  I.E.,  MANUFACTURING.  THIS  PRESENTATION  WILL 
ILLUSTRATE  USES  OF  THE  ARCHITECTURE  SUCH  AS  A  MANAGE¬ 
MENT  AND  TECHNICAL  TOOL  AND  AS  WELL,  AN  EDUCATIONAL 
TOOL.  IT  IS  INTENDED  THAT  THESE  ILLUSTRATIONS  WILL 
STIMULATE  FURTHER  USES  OF  ARCHITECTURE  AS  YOU  CON¬ 
SIDER  YOUR  PARTICULAR  APPLICATIONS." 
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STANOARD  FOR  COMMUNICATION 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  that  the 

manufacturing  architecture  provides  a 
standard  for  communication  relative  to 
complex  systems  and  organi zati ons . 


NARRATION:  "MANUFACTURING  IS  A  VERY  COMPLEX  ENVIRONMENT,  I.E, 
MANY  DISCIPLINES  -  PLANNING,  QUALITY  ASSURANCE,  PRO¬ 
DUCTION,  ETC.;  MANY  SYSTEMS  -  MANUFACTURING  CONTROL, 
GENERATIVE  PROCESS  PLANNING,  MRP,  DNC,  ETC.  AND  MANY 
TECHNOLOGIES  -  COMPUTERS,  ROBOTICS,  LASERS,  ETC.  BUT 
TO  MAKE  MA ITERS  MORE  COMPLEX  MANUFACTURING  IS  CARRIED 
OUT  BY  MANY  PEOPLE  RANGING  FROM  MANAGEMENT  TO  THE 
SHOP  FLOOR  WHICH  ADOS  TO  THE  COMPLEXITY  BY  ADO  IN G 
MANY  VIEWPOINTS  BASED  UPON  EXPERIENCE,  RESPONSI¬ 
BILITY,  AND  PURPOSE. 

"WE  NEED  A  MEANS  TO  BETTER  COMMUNICATE: 

1)  TO  APPRECIATE  EACH  OTHERS  VIEWPOINT 

2)  DEAL  WITH  ALL  ASPECTS  OF  MANUFACTURING  ON  A 
COMMON  BASIS  WHETHER  IT  INVOLVES 
DISCIPLINES,  SYSTEMS  OR  TECHNOLOGIES. 

TO  FACILITATE  COMMUNICAl ION ,  THE  MEANS  MUST  BE  A 
COMMON  STANDARD,  I.E.,  ARCHITECTURE  OR  FRAMEWORK." 
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STANDARD  FOR  COMMUNICATION 
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INSTRUCTIONAL  OBJECTIVE: 


To  provide  an  undertanci  ng  that  trie 
manufacturing  architecture  provides  a 
standard  for  communication  relative  to 
complex  systems  and  organizations. 


NARRATION:  "TO  FACILITATE  EXPRESSING  DIFFERING  VIEWPOINTS,  WE 
NEED  A  STRUCTURED  METHOD  OR  TECHNIQUE  ’-.AT 
ESTABLISHES  A  STANDARD  FOR  COMMUNICATION  -  ICE-  -  TC 
CHARACTERIZE  MANUFACTURING  BASED  ON  FUNCTIONS  - 
INFORMATION  -  DYNAMICS. 

REGARDLESS  OF  ORIENTATION  BASED  UPON  RESPONSIBILITY 
OR  FUNCTION,  EVERYONE'S  VIEWPOINT  CAN  BE  EXPRESSED  IN 
A  STRUCTURED  REPRESENTATION .  THIS  WILL  OVERCOME 
MISUNDERSTANDING  CAUSED  BY  INTERPRETATION  OF  THE 
WRITTEN  OR  SPOKEN  WORD  AND  EXPOSE  MORE  CLEARLY  WHAT 
IS  BEING  COMMUNICATED. 

THE  STANDARD  FOR  COMMUNICATION  MUST  REVERSE  “-E 
COMPOUNDING  EFFECT*  OF  DIFFER. YS  VIEWPOINTS  WhlCH 
3ECAUSE  OF  POOR  COMMUNICATION  MAV  A? "EAR  ’0  EE 
OPPOSING  OR  CONFRONTING.  TrIS  WILL  PROVIDE  A  'SYNER¬ 
GISTIC  EFFECT'  BY  ENABLING  US  TC  E’RLCT.PE  CUP 
COMMUNICATION  AND  EXPOSE  MORE  CLEARLY  CUR  ASPECT! /E 
RESULTING  IN  A  COLLECTIVELY  ENHANCED  UNDERSTANDING  CF 
MANUFACTURING. " 


STANDARD  FOR  COMMUNICATION 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  that  the 

manufacturing  archi tecture  provides  a 
standard  for  communication  relative  to 
complex  systems  and  organizations. 


NARRATION:  "WE  NEED  AN  'ARCHITECTURE'  TO  FACILITATE  PUTTING 
VIEWPOINTS  INTO  PERSPECTIVE  AND  PROVIDE  A  COMMON 
BASIS  UPON  WHICH  WE  CAN  DEAL  WITH  ALL  ASPECTS  OF 
MANUFACTURING,  I.E.,  ORGANIZATION,  SYSTEM,  AND 
TECHNOLOGIES. 

"THIS  ARCHITECTURE  MUST  PROVIDE  A  FRAMEWORK,  A  ROAD 
MAP,  A  8LUEPRINT,  A  DICTIONARY  FROM  WHICH  WE  CAN 
DEPART  FROM  ANO  REFER  BACK  TO.  THE  KEY  TO  INCREASED 
MANUFACTURING  PRODUCTIVITY  IS  TO  DO  IT  SMARTER.  TO  DO 
IT  SMARTER,  WE  MUST  INTEGRATE  AND  TO  INTEGRATE  WE 
MUST  BETTER  UNDERSTAND  HOW  ALL  THE  'PIECES'  FIT 
TOGETHER.  WE  MUST  UNDERSTAND  BETTER  OUR  OWN  DOMAIN 
AND  HOW  WE  FIT  INTO  THE  WHOLE. 

"GIVEN  THAT  OUR  OBJECTIVE  IS  IMPROVED  MANUFACTURING 
PRODUCTIVITY,  THE  TASK  WILL  REQUIRE  US  TO  INTEGRATE 
THE  MANAGEMENT  AND  OPERATIONS  OF  MANUFACTURING.  THIS 
MEANS  NOT  JUST  TO  INTEGRATE  COMPUTERS  TOGETHER  BUT  TO 
INTEGRATE  WHAT  COMPUTERS  WILL  ENABLE  I.E.,  INTEGRATED 
ORGANIZATIONS,  SYSTEMS,  AND  TECHNOLOGIES." 
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USES  OF  ARCHITECTURE 


MANUFACTURING 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  now 

architecture  utilization  will  result  in 
improved  cormiuni cations . 


NARRATION: 


"AN  ARCHITECTURE  OR  FRAMEWORK  CAN  3E  USED  AS  A  MAN¬ 
AGEMENT  TOOL  A_ND  AS  A  TECHNICAL  TOOL.  IT  IS  A  MULTI¬ 
PURPOSE  TOOL:  MANAGEMENT  IS  CONCERNED  WITH  PLANNING, 
ORGANIZING,  CONTROLLING,  AND  COORDINATING.  THE 
TECHNICAL  PEOPLE,  WHO  ARE  CONSTRAINED  BY  MANAGEMENT, 
ARE  CONCERNED  WITH  ANALYZING,  INTEGRATING,  SYSTE¬ 
MATIZING,  AND  DESIGNING.  BOTH  MUST  WORK  TOGETHER  7 
IMPROVE  MANUFACTURING  AND  COMMUNICATION  I 
IMPERATIVE. 


"THEREFORE,  THE  TRUE  CONTRIBUTION  OF  ARCHITECTURE  IS 
THAT  IT  IS  A  MULTI-PURPOSE  TOOL: 


o  IT  TRANSCENDS  VIEWPOINT 

o  IT  TRANSCENDS  SYSTEMS,  TECHNOLOGIES,  ORGANI¬ 

ZATIONS 

0  IT  IS  A  MANAGEMENT/TECHNICAL  TCCL 

(MANAGE/OPERATE) 

0  LAST  BUT  NOT  LEAST,  IT  IS  AN  EDUCATIONAL 

TOOL 

ARCHITECTURE  IS  A  COMMON  TOOL  THAT  EVERYONE  CAN  USE 
TO  IMPROVE  MANUFACTURING  TOGETHER." 
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management  tool 


F  TFij.iu^i.OGGLU 
6  Sectemcer  lie: 


•  PRESENTATION  MEDIUM 

•  ORGANIZATIONAL  STRUCTURE 

•  PLANNING  VEHICLE 

•  PROGRAM  MANAGEMENT 


lu  -  I 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  now  to 

use  architecture  as  a  management  tool. 


NARRATION:  "AS  A  MANAGEMENT  TOOL,  AN  ARCHITECTURE  PROVIDES  VISI¬ 
BILITY  INTO  MANUFACTURING  BY  STRUCTURING  A  REPRESEN¬ 
TATION  OF  MANUFACTURING  FUNCTIONS,  INFORMATION,  AND 
DYNAMICS. 

"IT  IS  AN  EXCELLENT  PRESENTATION  MEDIUM  FOR  PROVIDING 
PERSPECTIVE  AND  FOCUS  REGARDING  THE  SUBJECT  OF  THE 
PRESENTATION,  I.E.,  GENERAL  TO  SPECIFIC  'ZOOM  IN’. 

"IT  IS  THE  FRAMEWORK  UPON  WHICH  AN  ORGANIZATIONAL 
STRUCTURE/HIERARCHY  BASED  UPON  RESPONSIBILITY  CAN  3E 
MORE  EXPLICITLY  DOCUMENTED,  I.E.,  MAP  ORGANIZATIONAL 
RESPONSIBILITIES  TO  FUNCTIONS,  AND  IDENTIFY 
OVERLAPS/VOIDS. 

"IT  IS  A  VEHICLE  FOR  PERFORMING  PLANNING  OF  MULTI¬ 
YEAR  CAD/CAM  IMPROVEMENT.  IT  PROVIDES  A  FRAMEWORK 
FROM  WHICH  TO  OEPICT  CAD/CAM  IMPROVEMENTS, 
ORGANIZATION  RESTRUCTURING,  AND  THE  LOGICAL  PRO¬ 
GRESSION  OF  THE  MULTI-YEAR  IMPROVEMENT  PROGRAM. 

"LAST  BUT  NOT  LEAST,  IT  IS  AN  EXCELLENT  MEDIUM  FOR 
ORGANIZING  AND  ADMINISTERING  A  CAD/CAM  PROGRAM  TO 
IMPLEMENT  IMPROVEMENTS.  THIS  PROGRAM  MANAGEMENT 
DEFINES  ACTIVITIES,  STRUCTURES  THE  PROGRAM,  IDENTI¬ 
FIES  RESPONSIBILITIES,  AND  PROVIDES  A  FRAMEWORK  FOR 
SUBSEQUENT  PLANNING  AND  CONTROL." 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  used  as  a 
presentation  medium. 


NARRATION:  "THIS  IS  A  FUNCTIONAL  ARCHITECTURE  NODE  TREE  EXAMP'  E 
CREATED  FROM  THE  IOEFq  METHODOLOGY. 

"THERE  ARE  OTHER  REPRESENTATIONS,  BUT  NODE  TREE  IS 
MOST  OFTEN  USED.  IT  PROVIDES  'BIG  PICTURE'  OR  EN¬ 
VIRONMENT  FROM  WHICH  ONE  WANTS  TO“DRAW~A" PERSPECTIVE . 

"FOR  EXAMPLE:  WHERE  DOES  A  MANUFACTURING  TECHNOLOGY 
MODERNIZATION  PROGRAM  OR  CAD/CAM  PROGRAM  FIT  INTO 
MANUFACTURING  AS  AN  ORGANIZATION?  WHAT  FUNCTIONS  DO 
THEY  PERFORM? 

"THIS  CHART  PORTRAYS  AN  APPROACH  TO  MODIFICATION  OF 
THE  GENERIC  ARCHITECTURE  TO  ADD  NODE  A-45  WHICH  PRO- 
SHOWN  IECHN0L0GY  AND  ITS  SUBSEQUENT  DECOMPOSITION  AS 

(TALK  THROUGH  A-45  NODE  DECOMPOSITION) 


ORGANIZATIONAL  STRUCTURE 
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INSTRUCTIONAL  OBJECTIVE: 

To  provide 

an 

understanding  of  hew 

architecture  can  be  utilized  in 
planning  organizational  structure  and 
responsibilities. 


NARRATION:  "A  NODE  TREE  REPRESENTATION  IS  MOST  OFTEN  USED  AS  A 
PRESENTATION  MEDIUM  OF  ARCHITECTURE  3ECAUSE  IT  PRO¬ 
VIDES  THE  'BIG  PICTURE'  OR  'ENVIRONMENT'  FROM  WHICH 
ONE  WANTS  TO  DRAW  A  PERSPECTIVE.  THE  ANNOTATING  OF 
THE  ARCHITECTURE  CAN  BE  TOP-DOWN  OR  ONE  MAY  CHOOSE  A 
PARTICULAR  LEVEL.  THE  IMPORTANT  CONCEPT  TO  KEEP  IN 
MIND  IS  THAT  THE  TOP-DOWN  DECOMPOSITION  OF  THE 
FUNCTION  ARCHITECTURE  IS  NOT  A  TRUE  ORGANIZATIONAL 
HIERARCHY  BUT  MERELY  A  LEVEL-BY-LEVEL  DETAIL 
EXPOSITION  OF  FUNCTION  AND  DATA. 

"AFTER  A  COMPLETE  ANNOTATION  OF  ALL  MANUFACTURING 
ORGANIZATIONS,  THERE  IS  A  NEW  PERSPECTIVE  FROM  WHICH 
TO  VIEW  THE  FUNCTION  ARCHITECTURE  -  IT  NOW  DEPICTS 
THE  'ORGANIZATIONAL'  MECHANISM  FOR  CARRYING  OUT  THE 
FUNCTIONS,  AND  MORE  IMPORTANTLY,  THE  ORGANIZATIONS 
THAT  ARE  LINKED  TOGETHER  IN  A  STRUCTURED  MANNER  BASED 
ON  WHAT  THEY  00  AND  HOW  THEY  INTERRELATE  WITH  ONE 
ANOTHER.  THE  ARCHITECTURE  MAY  ALSO  DEPICT  VOIDS  AND 
REDUNDANCIES  BETWEEN  ORGANIZATIONS. 

"A  WORD  OF  CAUTION  -  SGME  DEPARTMENTS  SUCH  AS  Q.A. 
MAY  NOT  HAVE  A  PARTICULAR  NITCH  AS  THOSE  ILLUSTRATED 
BUT  MAY  PORTRAY  THE  ENTIRE  ARCHITECTURE.  MORE  CARE¬ 
FUL  STUDY  MAY  BE  REQUIRED  TO  IDENTIFY  HOW  THEY  INTER¬ 
RELATE  WITH  THE  REST  OF  MANUFACTURING." 
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ORGANIZATIONAL  STRUCTURE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  utilized  in 
planning  organizational  structure  and 
responsibilities. 


NARRATION:  "THIS  CHART  FURTHER  DECOMPOSES  THE  A-4  NODE  'PROVIDE 
PRODUCTION  RESOURCES'  TO  A  LEVEL  WHEREIN 
ORGANIZATIONAL  RESPONSIBILITIES  CAN  BE  ANNOTATED  AND 
DEFINED." 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  is  used  as  a  planning 
vehicle. 

REFERENCE:  A FWAL-TR-81-4023/ INTEGRATED  COMPUTER 

AIDED  MANUFACTURING  (ICAM)  Architec- 
ture.  Part  II,  Volume  II  -  Arcn'tecture 
-  A  Structured  Approach  to  Manu¬ 
facturing 

SEE:  (ALL) 


NARRATION:  "THE  FUNCTION  ARCHITECTURE  NODE  TREE  CAN  ALSO  BE  USED 
AS  A  PLANNING  VEHICLE  FRAMEWORK  FOR  DEPICTING  THE 
LOGICAL  STEP-BY-STEP,  YEAR-BY-YEAR,  OR  FUNCTION-BY¬ 
FUNCTION  MODERNIZATION  OF  EXISTING  MANUFACTURING, 
REORGANIZATION,  NEW  SYSTEMS  OR  TECHNOLOGY,  NEW 
FACILITIES,  ETC. 

THE  ARCHITECTURE  CAN  BE  USED  TO  SUPPORT  A  CAD/CAM 
PLAN  (FIVE  YEAR,  TEN  YEAR,  OR  TWENTY  YEAR)  SHOWING 
THE  IMPLEMENTATION  PROGRESSION  OF  MODERNIZATION.  THE 
IMPORTANCE  OF  USING  THE  ARCHITECTURE  TO  DEPICT  THIS 
ORGANIZATION  IS  THE  ADDITIONAL  INFORMATION  IT  AFFORDS 
TO  THE  PLANNING  EXERCISE.  IT  LINKS  TOGETHER  DISCRETE 
PROJECTS  TECHNICALLY  AND  IN  SEQUENCE  OF  IMPLE¬ 
MENTATION. 

EACH  MODERNIZATION  PROJECT  WILL  AFFECT  FUNCTIONS  IN 
MANUFACTURING  AND,  SINCE  ALL  THE  FUNCTIONS  ARE 
RELATED,  THE  IMPACTS  OF  THE  MODERN  HAT  I  ON  CAN  BE 
ASSESSED  FOR  ORGANIZATION  IMPACTS,  SYSTEMS/TECHNOLOGY 
IMPACTS,  ETC. 

THERE  MAY  ALSO  BE  AN  OPTIMUM  SEQUENCE  FOR  IMPLEMENTA¬ 
TION  AND  THESE  ORGANIZATION  AND  SYSTEMS/TECHNOLOGY 
IMPACTS  MAY  EXPOSE  THE  MOST  PRODUCTIVE  SEQUENCE.  IF 
NOT,  BECAUSE  BOTH  CAN  BE  ASSESSED  AGAINST  THE  ARCHI¬ 
TECTURE,  THERE  IS  AT  LEAST  A  BASIS  TO  EVALUATE  OR 
DEPART  FROM  TO  EVALUATE  THE  OPTIMUM  SEQUENCE." 
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PROGRAM  MANAGEMENT 


- 


INSTRUCTINAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  utilized  as  a 
program  management  tool . 


NARRATION:  "THE  FUNCTIONAL  NODE  TREE  REPRESENTATION  IS  AGAIN 
SHOWN  HERE  AS  A  PROGRAM  MANAGEMENT  TOOL.  IT  CAN  3E 
USED  TO  DEPART  FROM  MANUFACTURING  PER  SE  TO  A  PROJECT 
OR  PROGRAM  WHICH  WILL  .MODERNIZE  OR  IMPROVE 
MANUFACTURING." 


PROGRAM  MANAGEMENT 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  now 

architecture  can  be  utilized  as  a 
program  management  tool . 


NARRATION:  "ACTIVITIES  (FUNCTIONS)  ARE  IDENTIFIED  TO  CARRV  CUT 
THE  PROGRAM." 

(WALK  THROUGH  NODE  TREE  FOR  Flo  MANUFACTURING  TECH¬ 
NOLOGY  .MODERNIZATION  PROGRAM  OFFICE  ACTIVITIES) 
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PROGRAM  MANAGEMENT 


.NS ; RUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  new 

architecture  can  be  utilized  as  a 
program  management  tool. 


NARRATION:  "THE  PROGRAM  MASTER  PLAN/SCHEDULE  IS  DETAILED  WHICH 
ADDRESSES  THE  TECHNICAL  WORK  TO  BE  PERFORMED  AND 
IDENTIFIES  THE  PROJECTS  WITHIN  THE  PROGRAM." 

(TALK  THROUGH  NOOE  TREE  GIVING  EXAMPLES) 
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PROGRAM  MANAGEMENT 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  new 

architecture  can  be  utilized  as  a 
program  management  tool . 


NARRATION: 


"TECHNICAL  APPROACH  MODELS  ARE  DEVELOPED  FOR  EACH 
PROJECT  TO  STRUCTURE  THE  ACTIVI'ES  OF  EACH  PROJECT 
ENGINEER/MANAGER.  THIS  ENSURES  COMMONALITY  AND 
PROVIDES  MANAGEMENT  VISIBILITY  INTO  WHAT  THEY  AR 
DOING  AND  WHERE  THEY  ARE  WHILE  ADMINISTERING  TH 
PROGRAM.  THE  TECHNICAL  APPROACH  MODEL  IS  ALSO  A  VER 
IMPORTANT  PROJECT  TOOL  FOR  THE  ENGINEER  IN  THAT  IT 
PROVIDES  A  BASIS  FOR  THE  ENGINEER  TO  IDENTIFY  AND 
INVESTIGATE  INTERFACES  REGARDING  DEVELOPMENT  THROUGH 
IMPLEMENTATION  AND  OPERATION/USE  OF  HIS  PARTICULAR 


PROJECT  END  ITEM/SYSTEM." 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  utilized  as  a 
program  management  tool . 


NARRATION:  "PROBABLY  THE  MOST  IMPORTANT  ACTIVITY  IN  ANY  MODERNI¬ 
ZATION  PROGRAM  IS  1  INTEGRATION'  -  INTEGRATION,  LIKE 
THE  INDIVIDUAL  PROJtCT  END  ITEMS,  MUST  BE  PLANNED  FOR 
-  BECAUSE  IT  IS  THE  SINGLE  MOST  IMPORTANT  PROJECT 
WITHIN  THE  PROGRAM.  ' 
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PROGRAM  MANAGEMENT 


INSTRUC i IONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  utilized  as  a 
program  management  tool. 


NARRATION: 


"THE  PLAN  FOR  FACTORY  INTEGRATION  IS,  AS  STATED  PRE¬ 
VIOUSLY,  THE  SINGLE  MOST  IMPORTANT  PROJECT  WITHIN  THE 


PROGRAM.  THE  SUCCESS  OF  EACH  OF  THE  PROJECT 


MEASURED  IN  PRODUCTIVITY  IMPROVEMENT,  DEPEND  UP 
IT." 


(TALK  THROUGH  NOOE  TREE  EXAMPLE) 
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TECHNICAL  TOOL 


•  SYSTEM(S)  1  TECHNOLOGY(S)  STRUCTURE  AND  INTERFACES 


•  SYSTEM(S)  I  TECHNOLOGY(S)  -  ORGANIZATIONS) 
INTERACTIONS 


•  SYSTEMS)  I  TECHNOLOGYISi  DEVELOPMENT  AND 

INTEGRATION 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how 

architecture  can  be  utilized  as  a 
technical  tool. 


NARRATION:  "AN  ARCHITECTURE  PROVIDES  TECHNICAL  PEOPLE  WITH  A 
MEDIUM  WHICH  TRANSCENDS  SYSTEMS  AND  TECHNOLOGIES  AND 
AFFORDS  MANY  DIVERSE  DISCIPLINES  A  COMMON  BASIS  UPON 
WHICH  TO  COMMUNICATE  A  BETTER  UNDERSTANDING  OF  WHO  IS 
DOING  WHAT,  WHERE,  AND  TO  WHOM. 

"IT  IS  A  STRUCTURED  FRAMEWORK  OF  THE  'WHAT'  (MANUFAC¬ 
TURING)  IN  TERMS  OF  FUNCTIONS,  INFORMATION,  AND  DY¬ 
NAMICS  TO  BE  USED  AS  A  BASIS  TO  PORTRAY  SYSTEMS  AND 
TECHNOLOGIES  AND  WHERE  THEY  SUPPORT  MANUFACTURING. 

"ARCHITECTURE  IS  A  FRAMEWORK  FOR  IDENTIFYING  INTER¬ 
FACES  BETWEEN  SYSTEMS  AND  TECHNOLOGIES  OR  THE  LACK  OF 
THE  THEM. 

"IT  IS  A  FRAMEWORK  FOR  ESTABLISHING  THE  INTERACTION 
BETWEEN  SYSTEMS/TECHNOLOGIES  AND  THE  ORGANIZATIONS 
THAT  USE  ANO  MAINTAIN  THEM. 

"LAST  BUT  NOT  LEAST,  IT  IS  AN  EXCELLENT  TOOL  TO  USE 
IN  CONCEPTUAL  INTEGRATION  OF  NEW  SYSTEMS." 


SYSTEM(S)  /  TECHNOLOGY(S)  STRUCTURE 
ANO  INTERFACES 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how  an 

architecture  can  be  utilized  as  a 
framework  for  system/technology 
structure  and  interfaces. 


NARRATION:  'THE  FUNCTION  ARCHITECTURE  NODE  TREE  CAN  BE  USED  AS  A 
FRAMEWORK  FOR  SYSTEM/TECHNOLOGY  STRUCTURE  AND  INTER¬ 
FACES.  THE  ANNOTATION  IS  SIMILAR  TO  THAT  FOR  THE 
ORGANIZATIONAL  STRUCTURE  BUT  IT  BECOMES  MORE 

NECESSARY  TO  MODEL  EACH  SYSTEM  PRIOR  TO  LINKING  IT  TO 
THE  ARCHITECTURE.  AFTER  A  COMPLETE  ANNOTATION  OF  ALL 
EXISTING  SYSTEMS,  THERE  IS  A  NEW  PERSPECTIVE  FROM 
WHICH  TO  VIEW  THE  FUNCTION  ARCHITECTURE  -  IT  NOW 
DEPICTS  THE  'SYSTEM’  MECHANISMS  FOR  CARRYING  OUT  THE 
FUNCTIONS.  MORE  IMPORTANTLY,  THE  SYSTEMS  ARE  LINKED 
TOGETHER  IN  A  STRUCTURED  MANNER  BASED  ON  WHAT  THEY  DO 
AND  HOW  THEY  INTERRELATE  WITH  ONE  ANOTHER.  THE 

INTERRELATIONSHIPS  WILL  DEPICT  VOIDS  AND  EXPOSE 
INTERFACES.  THIS  PROVIDES  A  BASIS  FOR  INVESTIGATING 
THESE  INTERFACES." 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how  an 

architecture  can  be  utlized  as  a 
framework  for  system/technol ogy 
organizational  interfaces. 


NARRATION:  "THE  FUNCTION  ARCHITECTURE  CAN  ALSO  BE  USED  AS  A 
FRAMEWORK  FOR  UNDERSTANDING  SYSTEM/TECHNOLOGY 
ORGANIZATIONAL  INTERFACES." 

(TALK  THROUGH  NOOE  TREE  CHART) 
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SYSTEM(S)  I  TECHNQLOGY(S)  DEVELOPMENT  AND  INTEGRATION 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how  an 

architecture  can  be  utilized  as  a 
framework  for  system/technology 
development  and  integration. 


NARRATION:  "80TH  THE  FUNCTION  ARCHITECTURE  AND  INFORMATION 
ARCHITECTURE  CAN  BE  USED  AS  A  FRAMEWORK  FOR 
SYSTEM/TECHNOLOGY  DEVELOPMENT  AND  INTEGRATION." 

(TALK  THROUGH  SYSTEM  VERSUS  CHART  NODE  TREE  RELATION¬ 
SHIPS) 
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SYSTEM(S)  /  TECHNQLOGY(S)  DEVELOPMENT 
AND  INTEGRATION 
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INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how  an 

architecture  can  be  utilized  as  a 
framework  for  system/technology 
development  and  integration. 


NARRATION:  "HERE  WE  SEE  THE  RELATIONSHIP  OF  THE  'AS  IS'  AND  'TO 
BE'  SYSTEM/TECHNOLOGY  IDEFg  FUNCTION  MODELS  VERSUS 
THE  IDEF x  INFORMATION  MODEL." 

(TALK  THROUGH  CHART  IDEFg  SYSTEM  MODELS  VERSUS  IDEF], 
INFORMATION  MODEL) 
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EDUCATIONAL  TOOL 


a  Sep  ter, ue. 


INSTRUCTIONAL  OBJECTIVE:  To  provide  an  understanding  of  how  an 

architecture  can  be  utilized  as  an 
educational  tool. 


NARRATION:  "THE  FUNCTION  ARCHITECTURE,  AS  AN  EDUCATIONAL  TOOL, 
CAN  PROVIDE  AN  EXCELLENT  BASIS  FOR  UNDERSTANDING  WHAT 
IS  BEING  PERFORMED,  WHO  IS  RESPONSIBLE  FOR  ITS 
PERFORMANCE,  AND  HOW  ITT?  PERFORMED.  IT  CAN  ALSO 
SERVE  AS  A  POINT” OF  DEPARTURE  FOR  THE  INFORMATION 
ARCHITECTURE  AND  DYNAMICS  ARCHITECTURE.  BECAUSE 
ARCHITECTURE  PROVIDES  A  STRUCTURED  REPRESENTATION  OF 
MANUFACTURING  FUNCTIONS,  INFORMATION  AND  DYNAMICS,  IT 
IS  EASIER  TO  COMPREHEND  THAN  TO  PIECEMEAL  EXPERIENCE 
FROM  DIFFERENT  AREAS  OF  MANUFACTURING  AND 
INDIVIDUALLY  TRY  TO  TIE  IT  ALL  TOGETHER." 
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ARCHITECTURE 


INSTRUCTIONAL  OBJECTIVE:  To  provide  a  summary  understanding  that 

all  three  IDEF  modeling  methodologies 
are  used  to  provide  all  levels  of  an 
organization  with  a  common  perspective. 


NARRATION:  "IN  SUMMARY,  ARCHITECTURE  IS  A  STRUCTURED  APPROACH  TO 
MANUFACTURING  -  A  MULTIPURPOSE  TOOL.  .MANY  USES  HAVE 
YET  TO  BE  IDENTIFIED.  IT  IS  A  COMMON  MEANS  BY  WHICH 
TO  COMMUNICATE  A  BETTER  UNDERSTANDING. 

"SOME  DAY  IT  WILL  BE  TOTALLY  DYNAMIC  AND  THE  SHOP 
FLOOR  WILL  BE  PHYSICALLY  TIED  TO  IT.  WHEN  WE  WANT  TO 
CHANGE  MANUFACTURING,  WE  WILL  JUST  'TWEEK  A  KNOB'  ON 
THE  ARCHITECTURE  AND  THE  SHOP  FLOOR  WILL  RECONFIGURE 
TO  ACCOMMODATE.  -  IN  OTHER  WORDS,  THE  PROVERBIAL 
'ROSETTA  STONE'  FOR  COMPUTER  INTEGRATED  MANUFACTURING 
((JTmTT71 - 
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APPENDIX  A 

TECHNOLOGY  TRANSFER  TASK  SUMMARY 
PROTOTYPE  PRESENTATIONS 

DACOM  conductea  the  "Practitioner's  TECH  MOD  Workshop"  as  schedules 
in  Dayton  on  7/8  July  1981.  Thirty-six  (36)  Air  Force  ana  contractor 
personnel  were  in  attendance  at  this  session.  Although  it  was  DACOM' s 
first  formal  workshop  presentation,  the  material  was  well  receivec. 

Capt.  S.  LeClaire  agreed  early  in  the  session  to  maintain  a  markec  copy 
of  all  of  the  presentation  materials  inoicating  recommeaea  changes  to  the 
presentation.  Capt.  LeClaire  provided  these  comments  to  DACOM  fcr 
incorporation  immeuiately  following  the  workshop.  Most  of  the  comments 
were  editorial  in  nature  and  did  not  require  significant  changes  in  the 
material. 

DACOM  has  subsequently  useu  the  Practitioner's  TECH  MCE  Workshop 
material  in  several  F-16  Subcontractor  Industrial  Technology 
Modernization  (iTM)  presentations  witn  excellent  results.  In  acciticr, 
the  initial  Executive  Overview  presentation  was  simultanecuiy  usee  a:  fre 
executive  anu  mic-management  level  with  gooa  success. 

DACOM  also  usea  the  materials  prepared  uncer  this  contract, 
(augmented  by  commercial  DACOM  materials)  to  concoct  a  twe-esy  seni~ar  or 
the  ICAM  Architecture  and  IDEFO  Function  Modeling  N’ethccoiucy  or  17/Ct 
April  19ul  in  London,  Englanc.  This  seminar  was  sponsored  v,  ucrp...ttr 
Integrated  Manufacturing  -  International's  (CAM- I)  European  office.  '-‘ere 
tnan  twenty  representatives  of  European  incus  try ,  acacemia,  anc  tre  't.-.-is 
attenaed  this  session.  DACOM  coordinated  all  presentation  materials 
utilizeu  (including’  DACOM's  commercial  materials)  witn  the  Air  Force  ICAM 
Program  Office  in  advance  of  the  seminar.  The  attachec  letter  was 
subsequently  received  from  the  ICAM  Program  Office  formally  dccure"tirc 
Air  Force  approval  of  this  activity.  As  indicated  in  the  attachec 
letter,  an  announcement  was  also  made  at  the  seminar  that  the  Air  Force 
haa  released  AFWAL-TR-81-4023  Volumes  IV  (Functional  Modeling  Manual  - 
IDEFO)  and  VII  (Composite  Function  Model  of  Manufacture  Procuct  -  VFGC) 
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fur  unlimited  distribution.  uata  generated  art  Ini  '  i  .mu  ibLt. 

,  cti.Pi'  than  the  summary  Oulu  contained  ir<  ti .<?  uverviev. 
presentations,  remains  under  government  controlled  oislritutior  . 

The  Air  Force  has  requested  a  formal  ’’Executive  Overview  Pret 
Demonstration"  during  the  upcoming  9/11  June  1982  Project  Priority 
1104(2)  coalition  meeting  to  be  held  in  Dayton,  Ohio.  CACGM  stancs 
to  support  this  request  as  directed  by  SofTech  anc  the  Air  Force. 


RECOMMENDED  FUTURE  USES 


It  recummeueo  tnat  the  Air  Force  consider  scheaulino  a  iieeting 
it  the  I  CAM  Proyram  Office's  Computer-Aioeo  Manufacturing  ecviscry  uroup 
dAIdu)  tc  conuuct  an  Executive  Overview  "Prototype  Demonstration. " 

Tnese  senior  level  industry  executives  anG  technical  experts  wcuic 
proviue  an  excellent  forum  for  final  review  of  the  material. 

It  is  furtner  recommenaea  that  the  1CAM  Program  Office  consider 
estacdsning  an  "Executive  Day"  at  each  annual  ICAM  Incustry  Cays 
Conference.  This  course  of  action  is  recommenaea  in  crcer  tc  ccmr, unicat 
tne  need  for  Computer  Inteqrateu  Manufacturing  (CIM)  tc  tne  "executive 
integrators"  as  well  as  tne  "integratees"  that  normally  attend  ire  ICAM 
Industry  uays  sessions.  A  similar  approach  is  being  plannee  arc 
coorcinatec  by  DACOM  for  the  Society  of  Manufacturing  Engineer’s  Ccmcute 
ana  Auiomatec  Systems  Association's  (SME  CASA)  1582  AUTCFACT  Conference 
to  ce  heio  in  November  1982  in  Philaoelphia,  Pennsylvania. 

It  is  furtner  recommenced  that  the  ICAM  Program  Office  consioer  a 
formal  Department  of  Defense  (DoD)  briefing  relative  to  the  available  it;, 
of  these  uiid  other  ICAM  project  training  materials.  Attendees  should 
induce  trie  key  managers  of  the  Army's  Tri-service  Electronics 
.".■rip,  _  -AiL.ee  Manufacturing  (EuAM)  Program,  the  Navy's  Snipcuii  ring 

I tv.’.r.uiv'.gy  Program  (STP),  anu  tne  various  military  Technology 
'•  :',r ra t iuC’  Da',-  MUD)  offices  Suer,  at  tne  Air  Force's  ^trespa  e 

.ncuutri.es  Modernization  (AIM)  Program  Office  ar.c  the  Army's  Inc.strid 
r-ii.cuotivity  Improvement  (IFI)  Program  office.  This  approach  would 
ensure  maximum  uncerstanoing  anG  utlization  of  tne  training  materials. 

it  is  further  recommenaea  that  the  Manufacturing  Tecrnoiogy 
Transfer  Program  training  materials  be  made  available  tc  technical 
associations  at  nc  cost  for  use  in  conducting  seminars,  clinics,  ar.c 
werksneos  at  attendee  cost.  (It  must  be  recognizea  that  t;  is  approach 
will  unuuuotecly  bring  increased  pressure  for  formal  Air  Force  release  c 
tne  IDEFi  Information  Modeling  and  IDEF2  Dynamics  Modeling  methoacicdes 
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It  is  further  recommended  that  the  ICAM  Program  Office  cor  si 
providing  this  material  at  no  cost  to  various  academic  institution: 
across  the  country  to  be  used  in  training  students  at  all  levels. 

Unless  otherwise  directed  by  the  Air  Force,  DACCM  intends  to 
fulfill  its  commitments  made  in  its  18  March  1981  unsolicited  prep: 
DACOM  committed  therein  to  provide  these  courses  to  incustry  upon  . 
with  the  eourse  cost  being  born  by  industry. 


ssal. 

recces: 


A-4 


RECOMMENDED  FUTURE  COURSE  EXPANSION 
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It  i-  rt-t ;i it L «.*u  Uuit  tt.r  Air  Furor  .lUthorize  UAl.OM  to  procet-d  k 
trie  Il.'LFl  Information  Architecture  ana  Moceling  Option  containec  ir 
l Mu UN's  id  March  1981  unsolicited  proposal.  DACOM  proposes  to  cevelop  an 
ICEF1  Information  Modeling  "Practitioner's  Presentation  Manual"  ana  a 
supporting  Practitioner's  "Train  the  Trainer's  Manual."  DACCM  stanas 
reaay  to  negotiate  this  effort  upon  request. 

it  is  further  reccmmenaec  that  the  ICAM  Program  Gffice  ccnsicer 
taking  a  future  similar  approach  in  aeveloping  an  IDEF2  Dynamics  Moaeling 
"Practitioner's  Presentation  Manual"  ana  "Train  the  Trainer's  Manual." 

It  is  recommenaea  that  the  ICAM  Program  Office  consicer  ceveicping 
training  courses  ana  materials  to  cover  the  work  being  accompiishec  in 
the  liCS  Factory  of  the  Future  Conceptual  CIM  Framework  anc 
implementation  strategy  activities  ana  the  upcoming  8205  Integrstec 
Decision  Support  System  (IDSS)  contract.  Perhaps  the  two-level 
practitioner/executive  overview  approach  utilized  on  this  110a (2) 
Manufacturing  Technology  Transfer  Program  would  again  be  a  desirable 
course  of  action. 
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